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PREFACH TO THE FIRST EDITION. 


Tis book makes no pretence of giving to the 
world a new theory of the intellectual operations. 
Its claim to attention, if it possess any, is grounded 
on the fact that it is an attempt not to supersede, but 
to embody and systematize, the best ideas which have 
been either promulgated on its subject by speculative 
writers, or conformed to by accurate thinkers in their 
‘scientific inquiries. 

_ To cement together the detached fragments of a 
subject, never yet treated as a whole; to harmonize 
the true portions of discordant theories, by supplying 
the links of thought necessary to connect them, and 
by erecta them from the errors with which 
they are always more or less interwoven; must 
necessarily require a considerable amount of original 
speculation. ‘T’o other originality than this, the pre- 
sent work lays no claim. In the existing state of 
sthe cultivation of the sciences, there would be a very © 
strong presumption against any one who should 
Imagine that he had effected a revolution in the 
theory of the investigation of truth, or added any 
fundamentally new process to the practice of it. 
The improvement which remains to be effected in 
‘the methods of philosophizing (and the author be- 


sheves that they have much need of improvement) 
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can only consist in performing, more systematically 
and accurately, operations with which, at least in 
their elementary form, the human intellect in some 
one or other of its employments is already familiar. 

In the portion of the work which treats of Ratio- 
cination, the author has not deemed it necessary to 
enter into technical details which may be obtained in 
so perfect a shape from the existing treatises on what 
is termed the Logic of the Schools. In the contempt 
entertained by many modern philosophers for the 
syllogistic art, it will be seen that he by no means 
participates ; though the scientific theory on which 
its defence is usually rested appears to him erro- 
neous: and the view which he has suggested of the 
nature and functions of the Syllogism may, perhaps, 
afford the means of conciliating the principles of the 
art with as much as is well grounded in the doctrines 
and objections of its assailants. 

The same abstinence from details could not be 
observed in the First Book, on Names and Proposi- 
tions ; because many useful principles and distinc- 
tions which were contained in the old Logic, have 
been gradually omitted from the writings of its later 
teachers; and it appeared desirable both to revive 
these, and to reform and rationalize the philosophical 
foundation on which they stood. The earlier chap- 
ters of this prehminary Book will consequently 
appear, to some readers, needlessly elementary and 
scholastic. But those who know in what darkness 
the nature of our knowledge, and of the processes by 
which it is obtained, is often involved by a confused 
apprehension of the import of the different classes of 
Words and Assertions, will not regard these discus- 
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sions as either frivolous, or irrelevant to the topics 
considered in the later Books. 

On the subject of Induction, the task to be per- 
formed was that of generalizing the modes of investi- 
gating truth and estimating evidence, by which so 
many important and recondite laws of nature have, 
in the various sciences, been aggregated to the stock 
of human knowledge. That this is not a task free 
from difficulty may be presumed from the fact, that 
even at a very recent period, eminent writers (among 
whom it is sufficient to name Archbishop Whately, 
and the author of a celebrated article on Bacon in 
the Ldinburgh Review) have not scrupled to pro- 
nounce it impossible.* The author has endeavoured 
to combat their theory in the manner in which 
Diogenes confuted the sceptical reasonings against 
the possibility of motion; remembering that Dio- 
genes argument would have been equally conclusive, 
though his individual perambulations might not have 
extended beyond the circuit of his own tub. 

Whatever may be the value of what the author 


* Tn the later editions of Archbishop Whately’s Logic, he states 
his meaning to be, not that “rules” for the ascertainment of truths 
by inductive investigation cannot be laid down, or that they may 
not be “‘ of eminent service,” but that they “ must always be com- 
paratively vague and general, and incapable of being built up into 
a regular demonstrative theory like that of the Syllogism.” (Book 
Iv. ch. iv. § 3.) And he observes, that to devise a system for this 
purpose, capable of being “ brought into a scientific form,” would 
be an achievement which “he must be more sanguine than scien- 
tific who expects.” (Book tv. ch. ii. § 4.) To effect this, however, 
being the express object of the portion of the present work which 
treats of Induction, the words in the text are no overstatement of 
the difference of opinion between Archbishop Whately and me on 
the subject. 
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has succeeded in effecting on this branch of his sub- 
ject, it is a duty to acknowledge that for much of it 
he has been indebted to several important treatises, 
partly historical and partly philosophical, on the 
generalities and processes of physical science, which 
haye been published within the last few years. To 
these treatises, and to their authors, he has endea- 
voured to do justice in the body of the work. But 
as with one of these writers, Dr. Whewell, he has 
occasion frequently to express differences of opinion, 
it is more particularly incumbent on him in this 
place to declare, that without the aid derived from 
the facts and ideas contained in that gentleman’s 
Listory of the Inductive Sciences, the corresponding 
portion of this work would probably not have been 
written. 

The concluding Book is an attempt to contribute 
towards the solution of a question, which the decay 
of old opinions, and the agitation that disturbs Euro- 
pean society to its most depths, render as impor- 
tant in the present day to the practical interests of 
human life, as it must at all times be to the com- 
pleteness of our speculative knowledge: viz. Whether 
moral and social phenomena are really exceptions to 
the general certainty and uniformity of the course of 
nature ; and how far the methods, by which so many 
of the laws of the physical world have been numbered 
among truths irrevocably acquired and universally 
assented to, can be made instrumental to the forma- 
tion of a similar body of received doctrine in moral 
and political science. — 


PREFACE TO THE THIRD AND FOURTH 
EDITIONS, 


SEVERAL criticisms, of a more or less controversial 
sharacter, on this work, have appeared since the pub- 
ication of the second edition ; and Dr. Whewell has 
lately published a reply to those parts of it in which 
some of his opinions were controverted.* 

I have carefully reconsidered all the points on 
which my conclusions have been assailed. But I 
have not to announce a change of opinion on any 
matter of importance. Such minor oversights as 
have been detected, either by myself or by my 
critics, I have, in general silently, corrected: but 
it is not to be inferred that I agree with the objec- 
tions which have been made to a passage, in every 
instance in which I have altered or cancelled it. I 
have often done so, merely that it might not remain 
a stumbling-block, when the amount of discussion 
necessary to place the matter in its true light would 
have exceeded what was suitable to the occasion. 

To several of the arguments which have been 
urged against me, I have thought it useful to reply 
with some degree of minuteness ; not from any taste 


* Now forming a chapter in his volume on The Philosophy. 
of Discovery. 
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for controversy, but because the opportunity was 
favourable for placing my own conclusions, and the 
grounds of them, more clearly and completely before 
the reader. Truth, on these subjects, 1s militant, 
and can only establish itself by means of conflict. 
Ihe most opposite opinions can make a plausible 
show of evidence while each has the statement of its 
own case; and it is only possible to ascertain which 
of them is in the right, after hearing and comparing 
what each can say against the other, and what the 
other can urge in its defence. 

Even the criticisms from which I most dissent 
have been of great service to me, by showing in what 
places the exposition most needed to be improved, or 
the argument strengthened. And I should have 
been well pleased if the book had undergone a much 
greater amount of attack; as in that case I should 
probably have been enabled to improve it still more 
than I believe I have now done. 


In the present (sixth) edition a cause of complaint 
has been removed, which could hardly have arisen at 
a much earlier period. The main doctrines of this 
treatise are on the whole compatible with either of the 
conflicting theories respecting the ultimate structure of 
the human mind—the @ priori or intuitional theory, 
and the experiential theory : though they may require 
from the former, or rather from certain forms of it, the 
sacrifice of some of its outworks. I had, therefore, as 
announced in the Introduction, abstained as much as 
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possible from carrying the inquiry beyond the peculiar 
field of Logic, into the remoter metaphysical regions 
of thought, and have been content to express the doc- 
trines and reasonings of Logic in terms which are the 
common property of both the contending schools of 
metaphysicians. This reserve was probably favourable, 
in the first instance, to the reception of the work ; but 
a time came when some readers became impatient of it. 
Finding that the investigations continually stopped 
short because they could not have been carried further 
without entering on the higher metaphysics, some were 
disposed to conclude that the author had not himself 
ventured to pursue his speculations into that province, 
and that if he had done so he might probably have 
brought back from that region different conclusions 
from those arrived at in the work. The reader has 
now the means of satisfying himself whether this is 
the case or not. I have indeed maintained the same 
abstinence as in the former editions from the actual 
discussion of any but a few outlying questions of 
metaphysics, since no other plan seems to me appro- — 
priate to a treatise on Logic; but the place of such 
discussion has been supplied by references to a work 
recently published, 4x Heamination of Sir William 
Hamilton’s Philosophy, in which will be found the 
remainder of the investigations which have necessarily 
been cut short in these pages. In a few cases in which 
it appeared possible and appropriate, as in the con- 
cluding section of chap. ii. of the Second Book, a 
place has been made for the substance of what has 
been set forth and explained with greater fulness in 
the separate work. 
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Of the numerous minor improvements in this 
edition, the only one which is worth special notice is 
the addition of some new and apt examples of induc- 
tive and deductive investigation, in the room of others 
which the progress of science has superseded, or failed 
to confirm. 
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INTRODUCTION. 


§ 1. THERE is as great diversity among authors in the 
nodes which they have adopted of defining logic, as in their 
reatment of the details of it. This is what might naturally 
e expected on any subject on which writers have availed them- 
elves of the same language as a means of delivering different 
Jeas. Ethics and jurisprudence are liable to the remark in 
ommon with logic. Almost every writer having taken a 
ifferent view of some of the particulars which these branches 
f knowledge are usually understood to include; each has so 
ramed his definition as to indicate beforehand his own peculiar 
enets, and sometimes to beg the question in their favour. 

This diversity is not sv much an evil to be complained of, 
$ an inevitable and in some degree a proper result of the 
mperfect state of those sciences. Itis not to be expected that 
here should be agreement about the definition of anything, 
ntil there is agreement about the thing itself. To define, is 
0 select from among all the properties of a thing, those 
yhich shall be understood to be designated and declared 
y its name; and the properties must be well known to us 
fore we can be competent to determine which of them are 
ittest to be chosen for this purpose. Accordingly, in the case 
fso complex an aggregation of particulars as are compre- 
ended in anything which can be called a science, the defini- 
ion we set out with is seldom that which a more extensive 
nowledge of the subject shows to be the most appropriate. 
Jntil we know the particulars themselves, we cannot fix upon 
he most correct and compact mode of circumscribing them by 
general description. It was not until after an extensive and 
ccurate acquaintance with the details of chemical phenomena, 
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that it was found possible to frame a rational definition ¢ 
chemistry ; and the definition of the science of life and orgs 
nization is still a matter of dispute. So long as the science 
are imperfect, the definitions must partake of their impertec 
tion ; and if the former are progressive, the latter ought to b 
so too. As much, therefore, as is to be expected from a defi 
nition placed at the commencement of a subject, is that 
should define the scope of our inquiries: and the definitio 
which I am about to offer of the science of logic, pretends t 
nothing more, than to be a statement of the question which 
have put to myself, and which this book is an attempt t 
resolve. The reader is at liberty to object to it as a definitio 
of logic ; but it is at all events a correct definition of the suk 
ject of these volumes. 


§ 2. Logic has often been called the Art of Reasonin; 
A writer* who has done more than any other person to resto. 
this study to the rank from which it had fallen in the est 
mation of the cultivated class in our own country, has adopte 
the above definition with an amendment; he has defined Log 
to be the Science, as well as the Art, of, reasoning; meanin 
by the former term, the. analysis of ‘the mental process whic 
takes place whenever we reason, and by the latter, the rule 
grounded on that analysis, for conducting the process co: 
rectly. There can be no doubt as to the propriety of th 
emendation. <A right understanding of the mental proce: 
itself, of the conditions it depends on, and the steps of whic 
it consists, is the only basis on which a system of rules, fitte 
for the direction of the process, can possibly be founded. <A 
necessarily presupposes knowledge ; art, in any but its infa1 
state, presupposes scientific knowledge: and if every art do 
not bear the name of a science, it 1s only because sever: 
sciences are often necessary to form the groundwork of a sing 
art. So complicated are the conditions which govern our pra 
tical agency, that to enable one thing to be done, it is ofte 
requisite to know the nature and properties of many things. 


* Archbishop Whately. 
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Logic, then, comprises the science of reasoning, as well as 
n art, founded on that science. But the word Reasoning, 
gain, like most other scientific terms in popular use, abounds 
1 ambiguities. In one of its acceptations, it means syllogizing ; 
r the mode of inference which may be called (with sufficient 
scuracy for the present purpose) concluding from generals to 
articulars. In another of its senses, to reason is simply to 
fer any assertion, from assertions already admitted: and in 
us sense induction is as much entitled to be called reasoning 
3 the demonstrations of geometry. 

Writers on logic have generally preferred the former accep- 
tion of the term: the latter, and more extensive significa- 
on is that in which I mean to use it. I do this by virtue of 
le right [I claim for every author, to give whatever provi- 
onal definition he pleases of his own subject. But sufficient 
asons will, I believe, unfold themselves as we advance, why 
1s should be not only the provisional but the final definition. 
Involves, at all events, no arbitrary change in the meaning 
‘the word ; for, with the general usage of the English lan- 
age, the wider signification, I believe, accords better than 
ie more restricted one. 


§ 3. But Reasoning, even in the widest sense of which 
e word is susceptible, does not seem to comprehend all that 
included, either in the best, or even in the most current, 
mception of the scope and province of our science. The 
nployment of the word Logic to denote the theory of argu- 
entation, is derived from the Aristotelian, or, as they are 
mmonly termed, the scholastic, logicians. Yet even with 
em, in their systematic treatises, argumentation was the 
bject only of the third part: the two former treated of 
erms, and of Propositions ; under one or other of which heads 
sre also included Definition and Division. By some, indeed, 
ese previous topics were professedly introduced only on 
count of their connexion with reasoning, and as a prepara- 
on for the doctrine and rules of the syllogism. Yet they 
re treated with greater minuteness, and dwelt on at greater 
ogth, than was required for that purpose alone. More recent 
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writers on logic have generally understood the term as it wi 
employed by the able author of the Port Royal Logic; vi 
as equivalent to the Art of Thinking. Nor is this acceptatic 
confined to books, and scientific inquiries. Even in ordinal 
conversation, the ideas connected with the word Logic incluc 
at least precision of language, and accuracy of classificatior 
and we perhaps oftener hear persons speak of a logical arrang: 
ment, or of expressions logically defined, than of conclusior 
logically deduced from premises. Again, a man is often calle 
a great logician, or a man of powerful logic, not for the acc 
racy of his deductions, but for the extent of his commar 
over premises ; because the general propositions required fi 
explaining a difficulty or refuting a sophism, copiously ar 
promptly occur to him: because, in short, his knowledg 
besides being ample, is well under his command for argume) 
tative use. Whether, therefore, we conform to the practice | 
those who have made the subject their particular study, or ' 
that of popular writers and common discourse, the provini 
of logic will include several operations of the intellect n 
usually considered to fall within the meaning of the tern 
Reasoning and Argumentation. 7 

These various operations might be brought within the cor 
pass of the science, and the additional advantage be obtain: 
of a very simple definition, if, by an extension of the ter1 
sanctioned by high authorities, we were to define logic as tl 
science which treats of the operations of the human unde 
standing in the pursuit of truth. For to this ultimate en 
naming, classification, definition, and all other operations ov 
which logic has ever claimed jurisdiction, are essentially su 
sidiary. They may all be regarded as contrivances for enablir 
a person to know the truths which are needful to him, and | 
know them at the precise moment at which they are needfi 
Other purposes, indeed, are also served by these operation 
for instance, that of imparting our knowledge to others. Br 
viewed with regard to this purpose, they have never been co 
sidered as within the province of the logician. The sole obje 
of Logic is the guidance of ones own thoughts: the col 
munication of those thoughts to others falls under the co 
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sideration of Rhetoric, in the large sense in which that art 
;was conceived by the ancients; or of the still more extensive 
art of Education. Logic takes cognizance of our intellectual 
operations, only as they conduce to our own knowledge, and 
(o our command over that knowledge for our own uses. If 
here were but one rational being in the universe, that being 
‘night be a perfect logician; and the science and art of logic 
wwould be the same for that one person as for the whole 


| 


Auman race. 


1 § 4. But, if the definition which we formerly examined 
‘neluded too little, that which is now suggested has the oppo- 
site fault of including too much. 

| Truths are known to us in two ways: some are known 
lirectly, and of themselves; some through the medium of 
other truths. The former are the subject of Intuition, or 
‘onsciousness ;* the latter, of Inference. The truths known 
»y intuition are the original premises from which all others 
ure inferred. Our assent to the conclusion being grounded 
on the truth of the premises, we never could arrive at any 
mowledge by reasoning, unless something could be known 
antecedently to all reasoning. 

i _ Examples of truths known to us by immediate conscious- 
ness, are our own bodily sensations and mental feelings. I 
now directly, and of my own knowledge, that I was vexed 
esterday, or that I am hungry to-day. Examples of truths 
\which we know only by way of inference, are occurrences 
which took place while we were absent, the events recorded in 
justory, or the theorems of mathematics. The two former 
ve infer from the testimony adduced, or from the traces of 
hose past occurrences which still exist; the latter, from the 
»remises laid down in books of geometry, under the title of 
jlefinitions and axioms. Whatever we are capable of knowing 


i! 
i * I use these terms indiscriminately, because, for the purpose in view, there 
3 no need for making any distinction between them. But metaphysicians 
' sually restrict the name Intuition to the direct knowledge we are supposed to 
have of things external to our minds, and Consciousness to our knowledge of 
ur own mental phenomena. 
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must belong to the one class or to the other; must be in th 
number of the primitive data, or of the coecinalene which ca: 
be drawn from these. 

With the original data, or ultimate premises of our know 
ledge; with their number or nature, the mode in which the 
are obtained, or the tests by which they may be distin 
guished; logic, in a direct,way at least, has, in the sense i 
which I conceive the science, nothing to do. These question 
are partly not a subject of science at all, partly that of a ver 
different science. 

Whatever is known to us by consciousness, is know 
beyond possibility of question. What one sees or feels, whethe 
bodily or mentally, one cannot but be sure that one sees ¢ 
feels. No science is required for the purpose of establishin 
such truths; no rules of art can render our knowledge « 
them more certain than it is in itself. There is no logic ft 
this portion of our knowledge. 

But we may fancy that we see or feel what we. in realit 
infer. A truth, or supposed truth, which is really the resu 
of a very rapid inference, may seem to be apprehended intu 
tively. It has long been agreed by thinkers of the mo 
opposite schools, that this mistake is actually made in ¢ 
familiar an instance as that of the eyesight. There is nothin 
of which we appear to ourselves to be more directly consciou 
than the distance of an object from us. Yet it has long bee 
ascertained, that what is perceived by the eye, is at mo 
nothing more than a variously coloured surface; that when y 
fancy we see distance, all we really see is certain variations. 
apparent size, and degrees of faintness of colour; that o1 
estimate of the object's distance from us is the result part 
of a rapid inference from the muscular sensations accompan 
ing the adjustment of the focal distance of the eye to objec 
unequally remote from us, and partly of a comparison (ma 
with so much rapidity that we are unconscious of making i 
between the size and colour of the object as they appear 
the time, and the size and colour of the same or of simil 
objects as they appeared when close at hand, or when the 
degree of remoteness was known by other evidence. The pe 
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‘eption of distance by the eye, which seems so like intuition, 
s thus, in reality, an inference grounded on experience; an 
nference, too, which we learn to make; and which we make 
vith more and more correctness as our experience increases ; 
hough in familiar cases it takes place so rapidly as to appear 
exactly on a par with those perceptions of sight which are 
‘eally intuitive, our perceptions of colour.* 

Of the science, therefore, which expounds the operations of 
he human understanding in the pursuit of truth, one essential 
part is the inquiry: What are the facts which are the objects 
of intuition or consciousness, and what are those which we 
nerely infer? But this inquiry has never been considered a 
portion of logic. Its place is in another and a perfectly distinct 
lepartment of science, to which the name metaphysics more 
particularly belongs: that portion of mental philosophy which 
ttempts to determine what part of the furniture of the mind 
belongs to it originally, and what part is constructed out of 
naterials furnished to it from without. To this science apper- 
‘ain the great and much debated questions of the existence of 
matter ; the existence of spirit, and of a distinction between it 
ind matter; the reality of time and space, as things without 
the mind, and distinguishable from the objects which are said 
to exist in them. For in the present state of the discussion on 
these topics, it is almost universally allowed that the existence 
of matter or of spirit, of space or of time, is in its nature 
unsusceptible of being proved; and that if anything is known 
of them, it must be by immediate intuition. To the same 
science belong the inquiries into the nature of Conception, 
Perception, Memory, and Belief; all of which are operations 
of the understanding in the pursuit of truth; but with which, 
as phenomena of the mind, or with the possibility which may 
or may not exist of analysing any of them into simpler pheno- 


* This important theory has of late been called in question by a writer of 
leserved reputation, Mr. Samuel Bailey ; but I do not conceive that the grounds 
on which it has been admitted as an established doctrine for a century past, 
aave been at all shaken by that gentleman’s objections, I have elsewhere said 
what appeared to me necessary in reply to his arguments. (Westminster Review 
for October 1842 ; reprinted in Dissertations and Discussions, vol. ii.) 
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mena, the logician as such has no concern. To this science 
must also be referred the following, and all analogous ques: 
tions: To what extent our intellectual faculties and ow 
emotions are innate—to what extent the result of association | 
Whether God, and duty, are realities, the existence of which is 
manifest to us @ priort by the constitution of our rationa 
faculty ; or whether our ideas of them are acquired notions, the 
origin of which we are able to trace and explain; and the 
reality of the objects themselves a question not of conscious: 
ness or intuition, but of evidence and reasoning. | 

The province of logic must be restricted to that portion 0: 
our knowledge which consists of inferences from truths pre: 
viously known; whether those antecedent data be genera, 
propositions, or particular observations and perceptions. Logi 
is not the science of Belief, but the science of Proof, o1 
Evidence. In so far as belief professes to be founded o1 
proof, the office of logic is to supply a test for ascertaining 
whether or not the belief is well grounded. With the claim: 
which any proposition has to belief on the evidence of con: 
sciousness, that is, without evidence in the proper sense of the 
word, logic has nothing to do. 


§ 5. By far the greatest portion of our knowledge 
whether of general truths or of particular facts, being avowedh 
matter of inference, nearly the whole, not only of science, bu 
of human conduct, is amenable to the authority of logic. Te 
draw inferences has been said to be the great business of life 
Every one has daily, hourly, and momentary need of ascertain 
ing facts which he has not directly observed; not from an} 
general purpose of adding to his stock of knowledge, bu 
because the facts themselves are of importance to his interest; 
or to his occupations. ‘The business of the magistrate, of thy 
military commander, of the navigator, of the physician, of thi 
agriculturist, is merely to judge of evidence, and to act accord 
ingly. They all have to ascertain certain facts, in order. tha 
they may afterwards apply certain rules, either devised b: 
themselves, or prescribed for their guidance by others; and a 
they do this well or ill, so they discharge well or ill the dutie; 
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of their several callings. It is the only occupation in which 
‘the mind never ceases to be engaged; and is the subject, not 
iof logic, but of knowledge in general. 
Logic, however, is not the same thing with knowledge, 
though the field of logic is coextensive with the field of know- 
ledge. Logic is the common judge and arbiter of all parti- 
cular investigations. It does not undertake to find evidence, 
but to determine whether it has been found. Logic neither 
‘observes, nor invents, nor discovers; but judges. Itis no part 
of the business of logic to inform the surgeon what appearances 
are found to accompany a violent death. This he must learn 
from his own experience and observation, or from that of 
others, his predecessors in his peculiar pursuit. But logic sits 
‘n judgment on the sufficiency of that observation and expe- 
silence to justify his rules, and on the sufficiency of his rules 
so justify his conduct. It does not give him proofs, but 
Netthes him what makes them proofs, and how he is to judge 
pfthem. It does not teach that any particular fact proves any 
pther, but points out to what conditions all facts must con- 
‘orm, in order that they may prove other facts. To decide 
vhether any given fact fulfils these conditions, or whether facts 
van be found which fulfil them in a given case, belongs ex- 
‘lusively to the particular art or science, or to our knowledge 
pf the particular subject. | 
| It is in this sense that logic is, what Bacon so expressively 
valled it, ars artium ; the science of science itself. All science 
sonsists of data and conclusions from those data, of proofs and 
what they prove: now logic points out what relations must 
jubsist between data and whatever can be concluded from 
hem, between proof and everything which it can prove. If 
here be any such indispensable relations, and if these can be 
»recisely determined, every particular branch of science, as 
well as every individual in the guidance of his conduct, is 
ound to conform to those relations, under the penalty of 
/naking false inferences, of drawing conclusions which are not 
grounded in the realities of things. Whatever has at any 
‘ime been concluded justly, whatever knowledge has been 
cquired otherwise than by immediate intuition, A eatided on 
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the observance of the laws which it is the province of logic te 
investigate. If the conclusions are just, and the knowledg 
real, those laws, whether known or not, have been observed. 


§ 6. We need not, therefore, seek any farther for a solu- 
tion of the question, so often agitated, respecting the utility 
of logic. Ifa science of logic exists, or is capable of existing 
it must be useful. If there be rules to which every min¢ 
consciously or unconsciously conforms in every instance ir 
which it infers rightly, there seems little necessity for discuss 
ing whether a person is more likely to observe those rules 
when he knows the ae than when he is unacquainted with 
them. 

A science may undoubtedly be brought to a certain, no 
inconsiderable, stage of advancement, without the applicatior 
of any other logic to it than what all persons, who are said t 
have a sound understanding, acquire empirically in the cours 
of their studies. Mankind judged of evidence, and oftet 
correctly, before logic was a science, or they never could hay 
made it one. And they executed great mechanical work 
before they understood the laws of mechanics. But there ar 
limits both to what mechanicians can do without principles o 
mechanics, and to what thinkers can do without principles o 
logic. A few individuals, by extraordinary genius, or by th 
accidental acquisition of a good set of intellectual habits, ma 
work without principles in the same way, or nearly the sam 
way, in which they would have worked if they had been 1 
possession of principles. But the bulk of mankind requir 
either to understand the theory of what they are doing, or t 
have rules laid down for them by those who have understoo 
the theory. In the progress of science from its easiest to it 
more difficult problems, each great step in advance has usuall 
had either as its precursor, or as its accompaniment and nece: 
sary condition, a corresponding improvement in the notion 
and principles of logic received among the most advance 
thinkers. And if several of the more difficult sciences at 
still in so defective a state ; if not only so little is proved, bt 
disputation has not terminated even about the little whie 
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seemed to be so; the reason perhaps is, that men’s logical 
notions have not yet acquired the degree of extension, or of 
accuracy, requisite for the estimation of the evidence proper 
to those particular departments of knowledge. 


§ 7. Logic, then, is the science of the operations of the 
anderstanding which are subservient to the estimation of 
evidence: both the process itself of advancing from known 
‘tuths to unknown, and all other intellectual operations in so 
far as auxiliary to this. It includes, therefore, the operation 
of Naming ; for language is an instrument of thought, as well 
‘8 @ means of communicating our thoughts. It includes, also, 
Definition, and Classification. For, the use of these operations 
\putting all other minds than one’s own out of consideration) 
8 to serve not only for keeping our evidences and the conclu- 
sions from them permanent and readily accessible in the 
nemory, but for so marshalling the facts which we may at 
my time be engaged in investigating, as to enable us to 
derceive more clearly what evidence there is, and to judge with 
ewer chances of error whether it be sufficient, These, there- 
ore, are operations specially instrumental to the estimation of 
*vidence, and, as such, are within the. province of Logic. 
Chere are other more elementary processes, concerned in all 
hinking, such as Conception, Memory, and the like; but of 
hese it is not necessary that Logic should take any peculiar 
sognizance, since they have no special connexion with the 
roblem of Evidence, further than that, like all other problems 
ddressed to the understanding, it presupposes them. 

_ Our object, then, will be, to attempt a correct analysis of 
he intellectual process called Reasoning or Inference, and of 
uch other mental operations as are intended to facilitate this - 
S well as, on the foundation of this analysis, and pari passu 
vith it, to bring together or frame a set of rules or canons for 
esting the sufficiency of any given evidence to prove any given 
roposition. 

_ With respect to the first part of this undertaking, I do 
tot attempt to decompose the mental operations in question 
ato their ultimate elements, It is enough if the analysis as 
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far as it goes is correct, and if it goes far enough for the 
practical purposes of logic considered as an art. The separa- 
tion of a complicated phenomenon into its component parts is 
not like a connected and interdependent chain of proof. If one 
link of an argument breaks, the whole drops to the ground ; 
but one step towards an analysis holds good and has an inde-) 
pendent value, though we should never be able to make a 
second. The results which have been obtained by analytical: 
chemistry are not the less valuable, though it should be dis-| 
covered that all which we now call simple substances are really! 
compounds. All other things are at any rate compounded of 
those elements: whether the elements themselves admit of 
decomposition, is an important inquiry, but does not affect the) 
certainty of the science up to that point. 

I shall, accordingly, attempt to analyse the process af 
inference, and the processes subordinate to inference, so far 
only as may be requisite for ascertaining the difference between 
a correct and an incorrect performance of those processes) 
The reason for thus limiting our design, is evident. It has 
been said by objectors to logic, that we do not learn to usé¢ 
our muscles by studying their anatomy. The fact is not quite 
fairly stated; for if the action of any of our muscles were 
vitiated by local weakness, or other physical defect, a know 
ledge of their anatomy might be very necessary for effecting ¢ 
cure. -But we should be justly liable to the criticism involvec 
in this objection, were we, in a treatise on logic, to carry thy 
analysis of the reasoning process beyond the point at whicl 
any inaccuracy which may have crept into it must becom 
visible. In learning bodily exercises (to carry on the sam\ 
illustration) we do, and must, analyse the bodily motions si 
far as is necessary for distinguishing those which ought to bi 
performed from those which ought not. To a similar extent 
and no further, it is necessary that the logician should analys' 
the mental processes with which Logic is concerned. Logi, 
has no interest in carrying the analysis beyond the point a 
which it becomes apparent whether the operations have in an’ 
individual case been rightly or wrongly performed: in th 
same manner as the science of music teaches us to discriminat 
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yetween musical notes, and to know the combinations of which 
hey are susceptible, but not what number of vibrations in a 
econd correspond to each; which, though useful to be known, 
s useful for totally different purposes. The extension of 
4ogic as a Science is determined by its necessities as an Art: 
vhatever it does not need for its practical ends, it leaves to the 
arger science which may be said to correspond, not to any 
articular art, but to art in general; the science which deals 
vith the constitution of the human faculties ; and to which, in 
he part of our mental nature which concerns Logic, as well as 
n all other parts, it belongs to decide what are ultimate facts, 
nd what are resolvable into other facts. And I believe it will 
e found that most of the conclusions arrived at in this work 
lave no necessary connexion with any particular views re- 
pecting the ulterior analysis. Logic is common ground on 
hich the partisans of Hartley and of Reid, of Locke and of 
ant, may meet and join hands. Particular and detached 
pinions of all these thinkers will no doubt occasionally be 
ontroverted, since all of them were logicians as well as meta- 
hysicians; but the field on which their principal battles have 
een fought, lies beyond the boundaries of our science. 

It cannot, indeed, be pretended that logical principles can 
e altogether irrelevant to those more abstruse discussions ; 
or is it possible but that the view we are led to take of the 
roblem which logic proposes, must have a tendency favour- 
ble to the adoption of some one opinion, on these controverted 
ubjects, rather than another. For metaphysics, in endeavour- 
1g to solve its own peculiar problem, must employ means, the 
alidity of which falls under the cognizance of logic. It pro- 
seeds, no doubt, as far as possible, merely by a closer and more 
ttentive interrogation of our consciousness, or more properly 
peaking, of our memory; and so far is not amenable to logic. 
ut wherever this method is insufficient to attain the end of 
$ inquiries, it must proceed, like other sciences, by means of 
vidence. Now, the moment this science begins to draw in- 
rences from evidence, logic becomes the sovereign judge 
hether its inferences are well grounded, or what other in- 
rences would be so. 
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This, however, constitutes no nearer or other relation be-} 
tween logic and metaphysics, than that which exists between 
logic and all the other sciences. And I can conscientiously 
affirm, that no one proposition laid down in this work has 
been adopted for the sake of establishing, or with any reference 
to its fitness for being employed in establishing, preconceived 
opinions in any department of knowledge or of inquiry on 
which the speculative world is still undecided.* 


* The view taken in the text, of the definition and purpose of Logic, stands 
in marked opposition to that of the school of philosophy which, in this country, 
is represented by the writings of Sir William Hamilton and of his numerous, 
pupils. Logic, as this school conceives it, is ‘‘ the Science of the Formal Laws 
of Thought”; a definition framed for the express purpose of excluding, as irre-| 
levant to Logic, whatever relates to Belief and Disbelief, or to the pursuit of| 
truth as such, and restricting the science to that very limited portion of its) 
total province, which has reference to the conditions, not of Truth, but of Con, 
sistency. What have thought it useful to say in opposition to this limitation) 
of the field of Logic, has been said at some length in a separate work, published) 
in 1865, and entitled An Examination of Sir William Hamilton’s Philosophy, 
and of the Principal Philosophical Questions discussed in his Writings. For 
the purposes of the present Treatise, I am content that the justification of the| 
larger extension which I give to the domain of the science, should rest. on the 
sequel of the Treatise itself. Some remarks on the relation which the Logie o} 
Consistency bears to the Logic of Truth, and on the place which that particular! 
part occupies in the whole to which it belongs, will be found in the present} 
volume (Book II. chap. iii. § 9). | 
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‘La scolastique, qui produisit dans Ja logique, comme dans la morale, et dani 
une partie de la métaphysique, une subtilité, une précision d’idées, dont lhabi 
tude inconnue aux anciens, a contribué plus qu’on ne croit au progres de k 
bonne philosophie.’—Conporcer, Vie de T'urgot. a 


‘To the schoolmen the vulgar languages are principally indebted for wha 
precision and analytic subtlety they possess. —S1R W. HAMILTON, Discussion 


in Philosophy. 


CHAPTER I. 


OF THE NECESSITY OF COMMENCING WITH AN 
ANALYSIS OF LANGUAGE. 


§ 1. Iris so much the established practice of writers on 
gic to commence their treatises by a few general observations 
n most cases, it is true, rather meagre) on Terms and their 
wieties, that it will, perhaps, scarcely be required from me 
merely following the common usage, to be as particular in 
signing my reasons, as it is usually expected that those 
10uld be who deviate from it. 

The practice, indeed, is recommended by considerations 
r too obvious to require a formal justification. Logie is a 
tion of the Art of Thinking: Language is evidently, and 
‘the admission of all philosophers, one of the principal in- 
ruments or helps of thought; and any imperfection in the 
strument, or in the mode of employing it, is confessedly 
ble, still more than in almost any other art, to confuse and 
ipede the process, and destroy all ground of confidence in the 
sult. For a mind not previously versed in the meaning and 
ght use of the various kinds of words, to attempt the study 

methods of philosophizing, would be as if some one should 
tempt to become an astronomical observer, having never 
ined to adjust the focal distance of his optical instruments 
as to see distinctly. 

‘Since Reasoning, or Inference, the principal subject.of 
sic, is an operation which usually takes place by means of 
rds, and in complicated cases can take place in no other 
y; those who have not a thorough insight into the signifi- 
ion and purposes of words, will be under chances, amounting 
nost to certainty, of reasoning or inferring incorrectly. And 
sicians have generally felt that unless, in the very first stage, 


2y removed this source of error; unless they taught their 
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pupil to put away the glasses which distort the object, and to, 
use those which are adapted to his purpose in such a manner 
as to assist, not perplex, his vision; he would not be in a con- 
dition to practise the remaining part of their discipline with 
any prospect of advantage. Therefore it is that an inquiry 
into language, so far as is needful to guard against the errors: 
to which it gives rise, has at all times been deemed a necessary 
preliminary to the study of logic. : 

But there is another reason, of a still more fundamental 
nature, why the import of words should be the earliest subject) 
of the logician’s consideration: because without it he cannot) 
examine into the import of Propositions. Now this 1s al 
subject which stands on the very threshold of the science of 
logic. 

The object of logic, as defined in the Introductory Chapter, 
is to ascertain how we come by that portion of our knowledge 
(much the greatest portion) which is not intuitive: and by 
what criterion we can, in matters not self-evident, distinguish 
between things proved and things not proved, between what 
is worthy and what is unworthy of belief. Of the various ques: 
tions which present themselves to our inquiring faculties, some 
receive an answer from direct consciousness, others, if resolved 
at all, can only be resolved by means of evidence. Logic 
concerned with these last. But before inquiring into the mode 
of resolving questions, it is necessary to inquire what are those 
which offer themselves ; what questions are conceivable; whai 
inquiries are there, to which mankind have either obtained, 0} 
been able to imagine it possible that they should obtain, a1 
answer. This point is best ascertained by a survey ant 
analysis of Propositions. 


§ 2. The answer to every question which it is possible & 
frame, must be contained in a Proposition, or Assertion. What 
ever can be an object of belief, or even of disbelief, must 
when put into words, assume the form of a proposition. Al 
truth and all error lie in propositions. What, by a convenien 
misapplication of an abstract term, we call a Truth, mean 
simply a [rue Proposition; and errors are false propositions 
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0 know the import of all possible propositions, would be to 
now all questions which can be raised, all matters which are 
isceptible of being either believed or disbelieved. How many 
nds of inquiries can be propounded; how many kinds of 
dgments can be made; and how many kinds of propositions 
is possible to frame with a meaning; are but different forms 
one and the same question. Since, then, the objects of all 
elief and of all Inquiry express themselves in propositions ; 
sufficient scrutiny of Propositions and of their varieties will 
prize us what questions mankind have actually asked of 
lemselves, and what, in the nature of answers to those 
1estions, they have actually thought they had grounds to 
lieve. 

Now the first glance at a proposition shows that it is 
med by putting together two names. A _ proposition, ac- 
rding to the common simple definition, which is sufficient 
r our purpose, is, discourse, in which something is affirmed 
* dened of something. Thus, in the proposition, Gold is 
sllow, the quality yellow is affirmed of the substance gold. 
1 the proposition, Franklin was not born in England, the 
ct expressed by the words born in England is denied of the 
an Franklin. 

Every proposition consists of three parts: the Subject, the 
redicate, and the Copula. The predicate is the name denoting 
‘at which is affirmed or denied. The subject is the name de- 
ting the person or thing which something is affirmed or 
nied of. The copula is the sign denoting that there is an 
firmation or denial; and thereby enabling the hearer or 
ader to distinguish a proposition from any other kind of dis- 
urse. ‘Thus, in the proposition, The earth is round, the Pre- 
cate is the word round, which denotes the quality affirmed, 
(as the phrase is) predicated: the earth, words denoting the 
ject which that quality is affirmed of, compose the Subject ; 
e word 1s, which serves as the connecting mark between the 
ibject and predicate, to show that one of them is affirmed of 
@ other, is called the Copula. 

Dismissing, for the present, the copula, of which more will 
> said hereafter, every proposition, then, consists of at least 

2—2 


20 NAMES AND PROPOSITIONS. 


two names ; brings together two names, in a particular manner, 
This is already a first step towards what we are in quest of, 
It appears from this, that for an act of belief, one object is not 
sufficient ; the simplest act of belief supposes, and has some- 
thing to do with, two objects: two names, to say the least; 
and (since the names must be names of something) two name- 
able things. A large class of thinkers would cut the matter 
short by saying, two ideas. They would say, that the subject 
and predicate are both of them names of ideas; the idea ol 
gold, for instance, and the idea of yellow; and that what 
fees place (or part of what takes place) in the act of belief, 
consists in bringing (asit is often expressed) one of these 
ideas under the other. But this we are not yet ina condition 
to say: whether such be the correct mode of describing 
the phenomenon, is an after consideration. The result with 
which for the present we must be contented, is, that in every 
act of belief two objects are in some manner taken cognizance 
of; that there can be no belief claimed, or question pro- 
pounded, which does not embrace two distinct (either material 
or intellectual) subjects of thought; each of them capable o1 
not of being conceived by itself, but incapable of being believed! 
by itself. 

I may say, for instance, “the sun.” The word has 4 
meaning, and suggests that meaning to the mind of any one 
who is listening to me. But suppose I ask him, Whether it 
is true: whether he believes it? THe can give no answer, 
There is as yet nothing to believe, or to disbelieve. Now, how 
ever, let me make, of all possible assertions respecting the sun, 
the one which involves the least of reference to any object 
besides itself; let me say, “‘the sun exists.” Here, at once, is 
something which a person can say he believes. But here, in- 
stead of only one, we find two distinct objects of conception: 
the sun is one object-; existence is another. Let it not be 
said that this second conception, existence, is involved in the 
first; for the sun may be conceived as no longer existing 
“‘The sun” does not convey all the meaning that is conveyed 
by “the sun exists:” “my father” does not include all the 
meaning of “ my father exists,” for he may be dead; “a round 
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juare’ does not include the meaning of “a round square 
cists,’ for it does not and cannot exist. When I say “ the 
im,” “my father,” or a “round square,” I call upon the 
earer for no belief or disbelief, nor can either the one or the 
ther be afforded me; but if I say, “the sun exists,” “my 
ther exists,” or “a round square exists,’ I call for belief; 
1d should, in the first of the three instances, meet with it; 
1 the second, with belief or disbelief, as the case might be ; in 
1e third, with disbelief. 


§ 38. This first step in the analysis of the object of belief, 
hich, though so obvious, will be found to be not unimportant, 
the only one which we shall find it practicable to make with- 
ut a preliminary survey of language. If we attempt to pro- 
ed further in the same path, that is, to analyse any further 
1e import of Propositions; we find forced upon us, as a sub- 
ct of previous consideration, the import of Names. For 
rery proposition consists of two names; and every proposition 
firms or denies one of these names, of the other. Now what 
e do, what passes in our mind, when we affirm or deny two 
ames of one another, must depend on what they are names 
'"; since it is with reference to that, and not to the mere 
ames themselves, that we make the affirmation or denial. 
ere, therefore, we find a new reason why the signification of 
ames, and the relation generally between names and the 
ings signified by them, must occupy the preliminary stage 
‘the inquiry we are engaged in. 

It may be objected that the meaning of names can guide 
3 at most only to the opinions, possibly the foolish. and 
‘oundless opinions, which mankind have formed concerning 
ings, and that as the object of philosophy is truth, not 
inion, the philosopher should dismiss words and look into 
ngs themselves, to ascertain what questions can be asked 
id answered in regard to them. This advice (which no one 
as it in his power to follow) is in reality an exhortation to 
iscard the whole fruits of the labours of his predecessors, and 
ynduct himself as if he were the first person who had ever 
ned an inquiring eye upon nature. What does any one’s 
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personal knowledge of Things amount to, after subtractin}) 
all which he has acquired by means of the words of othe} 
people? Even after he has learned as much as peopl], 
usually do learn from others, will the notions of things con}} 


tained in his individual mind afford as sufficient a basis for | 
catalogue raisonné as the notions which are in the minds of al} 


mankind ? 


In any enumeration and classification of Things, whic} 


does not set out from their names, no varieties of things wil] 
of course be comprehended but those recognised by the pail 
ticular inquirer; and it will still remain to be established, bj 


a subsequent examination of names, that the enumeration ha 


omitted nothing which ought to have been included. But 
we begin with names, and use them as our clue to the things 
we bring at once before us all the distinctions which have bee’ 
recognised, not by a single inquirer, but by all inquirers take! 
together. It doubtless may, and I believe it will, be foun¢ 


that mankind have multiplied the varieties unnecessarily, an 


have imagined distinctions among things, where there wer 


only distinctions in the manner of naming them. But we ar 


not entitled to assume this in the commencement. We mus! 
begin by recognising the distinctions made by ordinary lan} 


guage. Ifsome of these appear, on a close examination, no 
to be fundamental, the enumeration of the different kinds ¢ 


realities may be abridged accordingly. But to impose upo) 
the facts in the first instance the yoke of a theory, whil| 
the grounds of the theory are reserved for discussion in a sub 
sequent stage, is not a course which a logician can reasonabl 


adopt. 


CHAPTER II. 


OF NAMES. 


§ 1. “A NAME,” says Hobbes,* “is a word taken at 
leasure to serve for a mark which may raise in our mind a 
hought like to some thought we had before, and which being 
ronounced to others, may be to them a sign of what thought | 
he speaker had} before in his mind.” This simple definition | 
fa name, as a word (or set of words) serving the double pur- 
ose of a mark to recall to ourselves the likeness of a former 
hought, and a sign to make it known to others, appears un- 
xceptionable. Names, indeed, do much more than this; but 
shatever else they do, grows out of, and is the result of this : 
s will appear in its proper place. 

_ Ayre names more properly said to be the names of things, 
r of our ideas of things ? The first is the expression in com- 
ion use ; the last is that of some metaphysicians, who con- 
eived that in adopting it they were introducing a highly 
nportant distinction. The eminent thinker, just quoted, 
eems to countenance the latter opinion. “But seeing,” he 
ontinues, ‘‘names ordered in speech (as is defined) are signs 
f our conceptions, it is manifest they are not signs of the 
aings themselves ; for that the sound of this word stone should 
e the sign of a stone, cannot be understood in any sense but 
his, that he that hears it collects that he that pronounces it 
ainks of a stone.” 

_ Ifit be merely meant that the conception alone, and not 
he thing itself, is recalled by the name, or imparted to the 
earer, this of course cannot be denied. Nevertheless, there 
eems good reason for adhering to the common usage, and 


| * Computation or Logic, chap. ii. 
_ + In the original “had, or had not.” These last words, as involving a 
ibtlety foreign to our present purpose, I have forborne to quote, 


| 


| 
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calling the word sun the name of the sun, and not the nam) 
of our idea of the sun. For names are not intended only t 
make the hearer conceive what we conceive, but also to in| 
form him what we believe. Now, when I use a name for thi 
purpose of expressing a belief, it is a belief concerning thi 
thing itself, not concerning my idea of it. When I say, “ thi 
sun is the cause of day,” I do not mean that my idea of thi 
sun causes or excites in me the idea of day; or in othe 
words, that thinking of the sun makes me think of day. | 
mean, that a certain physical fact, which is called the sun 
presence (and which, in the ultimate analysis, resolves itsel 
into sensations, not ideas) causes another physical fact, whicl 
is called day. It seems proper to consider a word as tht 
name of that which we intend to be understood by it wher 
we use it; of that which any fact that we assert of it is to bi 
understood of; that, in short, concerning which, when wi 
employ the word, we intend to give information. Names 
therefore, shall always be spoken of in this work as the name 
of things themselves, and not merely of our ideas of things. — 

But the question now arises, of what things? and t 
answer this it is necessary to take into consideration th 
different kinds of names. 


§ 2. Itis usual, before examining the various classes int 
which names are commonly divided, to begin by distinguishin 
from names of every description, those words which are no 
names, but only parts of names. Among such are reckone 
particles, as of, to, truly, often ; the inflected cases of noun 
substantive, as me, him, John’s ; and even adjectives, as large 
heavy. ‘These words do not express things of which anythin 
can be affirmed or denied. We cannot say, Heavy fell, or / 
heavy fell; Truly, or A truly, was asserted; Of, or An of, wa 
in the room. Unless, indeed, we are speaking of the met 
words themselves, as when we say, Truly is an English wort 
or, Heavy is an adjective. In that case they are complet 
names, viz. names of those particular sounds, or of thos 
particular collections of written characters. This employmen 
of a Word to denote the mere letters and syllables of which 1 
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composed, was termed by the schoolmen the suppositio 
werialis of the word. In any other sense we cannot intro- 
ce one of these words into the subject of a proposition, 
less in combination with other words; as, A heavy body 
1, A truly important fact was asserted, A member of parlia- 
nt was in the room. 

An adjective, however, is capable of standing by itself as 
@ predicate of a proposition ; as when we say, Snow is white ; 
d occasionally even as the subject, for we may say, White is 

agreeable colour. The adjective is often said to be so used 

a grammatical ellipsis: Snow is white, instead of Snow is 
white object; White is an agreeable colour, instead of, A 


ite colour, or, The colour white, is agreeable. The Greeks , 


d Romans were allowed, by the rules of their language, to 
iploy this ellipsis universally in the subject as well as in the 
sdicate of a proposition. In English this cannot, generally 
eaking, be done. We may say, The earth is round; but we 
nnot say, Round is easily moved; we must say, A round 
ject. This distinction, however, is rather grammatical than 
yical. Since there is no difference of meaning between 
und, and a round object, it is only custom which prescribes 
at on any given occasion one shall be used, and not the 
rer. We shall, therefore, without scruple, speak of adjec- 
es as names, whether in their own right, or as representative 
the more circuitous forms of expression above exemplified. 
e other classes of subsidiary words have no title whatever 


be considered as names. An adverb, or an accusative case, 


anot under any circumstances (except when their mere letters 
d syllables are spoken of) figure as one of the terms of a 
position. 

Words which are not capable of being used as names, but 
ly as parts of names, were called by some of the schoolmen 
neategorematic terms: from ovdv, with, and xarnyopéew, to 
edicate, because it was only with some other word that they 
uld be predicated. A word which could be used either as 
e subject or predicate of a proposition without being accom- 
nied by any other word, was termed by the same authorities 
Jategorematic term. A combination of one or more Cate- 


Ni 
Pane 
At, 
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gorematic, and one or more Syncategorematic words, as, / 
heavy body, or A court of justice, they sometimes called) 
mixed term; but this seems a needless multiplication ¢ 
technical expressions. A mixed term is, in the only useft) 
sense of the word, Categorematic. It belongs to the class ¢ 
what have been called many-worded names. x 

For, as one word is frequently not a name, but only pat 
of a name, so a number of words often compose one sing] 
name, and no more. ‘These words, ‘‘the place which th 
wisdom or policy of an eiaiby had destined for the residene 
of the Abyssinian princes,” form in the estimation of th 
logician only one name; one Categorematic term. A mod 
of determining whether any set of words makes only on 
name, or more than one, is by predicating something of if 
and observing whether, by this predication, we make only on} 
assertion or several. Thus, when we say, John Nokes, wh 
was the mayor of the town, died yesterday—by this predica 
tion we make but one assertion; whence <it BppeAt® the 
“John Nokes, who was the mayor of the town,” is no mot} 
than one name. It is true that in this proposition, beside} 
the assertion that John Nokes died yesterday, there is include 
another assertion, namely, that John Nokes was mayor of th 
town. But this last assertion was already made: we did n¢ 
make it by adding the predicate, “died yesterday.” Suppost 
however, that the words had been, John Nokes and the may¢ 
of the town, they would have formed two names instead ¢ 
one. For when we say, John Nokes and the mayor of th 
town died yesterday, we make two assertions; one, that Joh 
Nokes died yesterday; the other, that the mayor of the — 
died yesterday. 

It being needless to illustrate at any greater length ; 
subject of many-worded names, we proceed to the distinctior 
which have been established among names, not according 1 
the words they are composed of, but according to the 
signification, on 


§ 38. All names are names of something, real or imag 
nary; but all things have not names appropriated to thei 
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lividually. For some individual objects we require, and 
nsequently have, separate distinguishing names; there is a 
me for every person, and for every remarkable place. Other 
jects, of which we have not occasion to speak so frequently, 
do not designate by a name of their own; but when the 
sessity arises for naming them, we do so by putting together 
eral words, each of which, by itself, might be and is used 
an indefinite number of other objects; as when I say, this 
ne: “this” and “stone” being, each of them, names that 
y be used of many other objects besides the particular one 
ant, though the only object of which they can both be used 
the given moment, consistently with their signification, may 
the one of which I wish to speak. 

Were this the sole purpose for which names, that are 
nmon to more things than one, could be employed; if they 
ly served, by mutually limiting each other, to afford a desig- 
ion for such individual objects as have no names of their 
n; they could only be ranked among contrivances for econo- 
zing the use of language. But it is evident that this is not 
ir sole function. It is by their means that we are enabled 
assert general propositions ; to affirm or deny any predicate 
an indefinite number of things at once. The distinction, 
refore, between general names, and individual or singular 
nes, is fundamental; and may be considered as the first 
nd division of names. 

A general name is familiarly defined, a name which is 
able of being truly affirmed, in the same sense, of each of 
indefinite number of things. An individual or singular 
ne is a name which is only capable of being truly affirmed, 
she same sense, of one thing. 

Thus, man is capable of being truly affirmed of John, 
orge, Mary, and other persons without assignable limit ; 
| it is affirmed of all of them in the same sense ; for the 
‘d man expresses certain qualities, and when we predicate it 
those persons, we assert that they all possess those quali- 
. But John is only capable of being truly affirmed of one 
gle person, at least in the same sense. For though there 
many persons who bear that name, it is not conferred upon 


98 NAMES AND PROPOSITIONS. 


them to indicate any qualities, or anything which belongs i to 
them in common; and cannot be said to be affirmed of them 
in any sense at all, consequently not in the same sense. “Thi 
king who succeeded William the Conqueror,” is also an 
vidual name. For, that there cannot be more than one perso 
of whom it can be truly affirmed, is implied in the meaning 
the words. Even “the king,” when the occasion or the conter 
defines the individual of whom it is to be understood, may 
justly be regarded as an individual name. q { 
It is not unusual, by way of explaining what is meant t 
a general name, to say that it is the name of a class. Bul 
this, though a convenient mode of expression for some pw at 
poses, is objectionable as a definition, since it explains tl 
clearer of two things by the more obscure. It would be mot’ 
logical to reverse the pr oposition, and turn it into a definitio 
of the word class: “A class is the pee: multitude 0 
individuals denoted by a general name.’ i] 
It is necessary to distinguish general from collectwe names’ 
A general name is one which can be predicated of each 1 int | 
vidual of a multitude; a collective name cannot be predicat 4 
of each separately, but only of all taken together. “The 76 
regiment of foot in the British army,” whieh is a collectit 
name, is not a general but an individual name; for though 
can be predicated of a multitude of individual soldiers tak | 
jointly, it cannot be predicated of them severally. We mal 
say, Jones is a soldier, and Thompson is a soldier, and Sm 
is a soldier, but we cannot say, Jones is the 76th regiment 
and Thompson is the 76th regiment, and Smith is the 6H 
regiment. We can only say, Jones, and Thompson, a | 
Smith, and Brown, and so forth (enumerating all the soldig ‘S)) 
are the 76th regiment. 
“The 76th regiment” is a collective name, but not 
general one: “a regiment” is both a collective and a genet 
name. General with respect to all individual regiments, @ 
each of which separately it can be affirmed; collective wit 
respect to the individual soldiers, of whom any regiment | 


composed. 
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§ 4. The second general division of names is into con- 
e and abstract. A concrete name is a name which stands 
1 thing; an abstract name is a name which stands for an 
bute of a thing. Thus, John, the sea, this table, are names 
hings. White, also, is a name of a thing, or rather of 
gs. Whiteness, again, is the name of a quality or attri- 
of those things. Man is a name of many things ; 
anity is a name of an attribute of those things. Old 
name of things; old age is a name of one of their 
butes. 
[| have used the words concrete and abstract in the sense 
xed to them by the schoolmen, who, notwithstanding the 
rfections of their philosophy, were unrivalled in the con- 
tion of technical language, and whose definitions, in logic 
ast, though they never went more than a little way into 
subject, have seldom, I think, been altered but to be 
ed. A practice, however, has grown up in more modern 
s, which, if not introduced by Locke, has gained currency 
ly from his example, of applying the expression “ abstract 
to all names which are the result of abstraction or, 
ralization, and consequently to all general names, instead 
nfining it to the names of attributes. The metaphysicians 
e Condillac school,—whose admiration of Locke, passing 
the profoundest speculations of that truly original genius, 
lly fastens with peculiar eagerness upon his weakest 
$,—have gone on imitating him in this abuse of language, 
there is now some difficulty in restoring the word to its 
nal signification. A more wanton alteration in the mean- 
f a word is rarely to be met with; for the expression 
‘al name, the exact equivalent of which exists in all lan- 
es ] am acquainted with, was already available for the 
ose to which abstract has been misappropriated, while the 
ppropriation leaves that important class of words, the 
s of attributes, without any compact distinctive appella- 
The old acceptation, however, has not gone so com- 
ly out of use, as to deprive those who still adhere to it of 
hance of being understood. By abstract, then, I shall 
ys mean the opposite of concrete: by an abstract name, 
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the name of an attribute ; by a concrete name, the name of ar 
object. 
Do abstract names belong to the class of general, or t 
that of singular names? Some of them are certainly general| 
T mean those which are names not of one single and definit) 
attribute, but of a class of attributes. Such is the word colow 
which is a name common to whiteness, redness, &c. Such 1 
even the word whiteness, in respect of the different shades ( 
whiteness to which it is applied in common ; the word magni 
tude, in respect of the various degrees of magnitude and th 
‘various dimensions of space; the word weight, in respect C 
the various degrees of weight. Such also is the word atéribut 
itself, the common name of all particular attributes. Bu 
when only one attribute, neither variable in degree nor 1 
kind, is designated by the name; as visibleness ; tangibleness 
equality; squareness; milkwhiteness; then the name ca 
hardly be considered general ; for though it denotes an attr. 
bute of many different objects, the attribute itself is alway 
conceived as one, not many.* To avoid needless logomachie 
the best course would probably be to consider these names ¢ 
neither general nor individual, but to place them in a clas 
apart. | 
It may be objected to our definition of an abstract nam 
that not only the names which we have called abstract, by 
adjectives, which we have placed in the concrete class, a 
names of attributes ; that white, for example, is as much 
name of the colour as whiteness is. But (as before remarke: 
a word ought to be considered as the name of that which ¥ 
intend to be understood by it when we put it to its princip| 
use, that is, when we employ it in predication. When we st 
snow is white, milk is white, linen is white, we do not mer 
it to be understood that snow, or linen, or milk, is a colou| 
We mean that they are things having the colour. The rever 
is the case with the word whiteness; what we affirm to | 
whiteness is not snow, but the colour of snow. Whitenes 
therefore, is the name of the colour exclusively: white is 
enn ee ne 


* Vide infra, note at the end of § 3, book ii. ch, ii. 
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me of all things whatever having the colour; a name, notof 
equality whiteness, but of every white object. It is true, 
is name was given to all those various objects on account of 
@ quality ; and we may therefore say, without impropriety, 
at the quality forms part of its signification; but a name 
n only be said to stand for, or to be a name of, the things of 
‘ich it can be predicated. We shall presently see that all 
mes which can be said to have any signification, all names 
applying which to an“individual we give any information 
pecting that individual, may be said to amply an attribute 
some sort; but they are not names of the attribute; it has 
own proper abstract name. 


§ 5. This leads to the consideration of a third great 
ision of names, into connotative and non-connotative, the 
ter sometimes, but improperly, called absolute. This is one 
the most important distinctions which we shall have occa-~ 
n to point out, and one of those which go deepest into the 
ure of language. 

A non-connotative term is one which signifies a subject 
y, or an attribute only. A connotative term is one which 
otes a subject, and implies an attribute. By a subject is 
é meant anything which possesses attributes. Thus John, 
London, or England, are names which signify a subject 
y- Whiteness, length, virtue, signify an attribute only. 
ne of these names, therefore, are connotative. But white, 
J, virtuous, are connotative. The word white, denotes all 
te things, as snow, paper, the foam of the sea, &c., and 
lies, or as it was termed by the schoolmen, connotes,* the 
ibute whiteness. The word white is not predicated of the 
ibute, but of the subjects, snow, &c.; but when we predi- 
>it of them, we imply, or connote, that the attribute white- 
8 belongs to them. The same may be said of the other 
‘ds above cited. Virtuous, for example, is the name of a 
8, which includes Socrates, Howard, the man of Ross, and 


eee Ee ee, 


Notare, to mark 3; connotare, to mark along with ; to mark one thing with 
, addition to another, 


cmon 
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an undefinable number of other individuals, past, present, an 
‘to come. These individuals, collectively and severally, ca 
alone be said with propriety to be denoted by the word : | 
them alone can it properly be said to be aname. But it is 
name applied to all of them in consequence of an attribu| 
which they are supposed to possess in common, the attribu’ 
which has received the name of virtue. It is applied to a 
beings that are considered to possess this attribute; and / 
none which are not so considered. 

All concrete general names are connotative. The word ma’ 
for example, denotes Peter, Jane, John, and an indefini 
number of other individuals, of whom, taken as a class, it. 
the name. But it is applied to them, because they posses 
and to signify that they possess, certain attributes. The 
seem to be, corporeity, animal life, rationality, and a certa, 
external form, which for distinction we call the human. Eve) 
existing thing, which possessed all these attributes, would + 
called a man; and anything which possessed none of them, 
only one, or two, or even three of them without the fourt 
would not be so called. For example, if in the interior 
Africa there were to be discovered a race of animals possessi 
reason equal to that of human beings, but with the form | 
an elephant, they would not be called men. Swift's Houyh| 
hums were not so called. Or if such newly-discovered bein! 
possessed the form of man without any vestige of reason, it’ 
probable that some other name than that of man would | 
found for them. How it happens that there can be any dou 
about the matter, will appear hereafter. The word ma 
therefore, signifies all these attributes, and all subjects whi 
possess these attributes. But it can be predicated only of t! 
subjects. What we call men, are the subjects, the individ 
Stiles and Nokes; not the qualities by which their human! 
is constituted. The name, therefore, is said to signify 1 
subjects directly, the attributes indirectly; it denotes t 
subjects, and implies, or involves, or indicates; or as we shi 
say henceforth connotes, the attributes. It is a connotat} 


saci 


name. | 
Connotative names have hence been also called denominatt} 
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cause the subject which they denote is denominated by, or 
elves aname from, the attribute which they connote. Snow, 
d other objects, receive the name white, because they possess 
2 attribute which is called whiteness; Peter, James, and 
1ers receive the name man, because they possess the attri- 
tes which are considered to constitute humanity. The 
ribute, or attributes, may therefore be said to denominate 
ose objects, or to give them a common name.* 

It has been seen that all concrete general names are conno- 
ive. Even abstract names, though the names only of attri- 
tes, may in some instances be justly considered as connota- 
e; for attributes themselves may have attributes ascribed to 
2m; and a word which denotes attributes may connote an 
tribute of those attributes. Of this description, for example, 
such a word as fault ; equivalent to bad or hurtful quality. 
is word is a name common to many attributes, and connotes 
rtfulness, an attribute of those various attributes. When, 
‘example, we say that slowness, in a horse, is a fault, we 
not mean that the slow movement, the actual change of 
ce of the slow horse, is a bad thing, but that the property 
peculiarity of the horse, from which it derives that name, 
> quality of being a slow mover, is an undesirable peculiarity. 
Tn regard to those concrete names which are not general 
i individual, a distinction must be made. | 
Proper names are not connotative: they denote the indi- 
uals who are called by them; but they do not indicate or 
ply any attributes as belonging to those individuals. When 

name a child by the name Paul, or a dog by the name 
sar, these names are simply marks used to enable those 
ividuals to be made subjects of discourse. It may be said, 
eed, that we must have had some reason for giving them 


* Archbishop Whately, who in the later editions of his Elements of Logic 
d in reviving the important distinction treated of in the text, proposes the 
1 ‘*Attributive” as a substitute for “ Connotative,” (p. 22, 9th ed.) The 
ression is, in itself, appropriate ; but as it has not the advantage of being 
rected with any verb, of so markedly distinctive a character as ‘‘ to connote,”’ 
not, I think, fitted to supply the place of the word Connotative in scienti- 
se, 
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those names rather than any others; and this is true; b 
the name, once given, is independent of the reason. A m 
may have been named John, because that was the name of 1 
father; a town may have been named Dartmouth, because | 
is situated at the mouth of the Dart. But it is no part of 
signification of the word John, that the father of the person | 
called bore the same name; nor even of the word Dartmout 
to be situated at the mouth of the Dart. If sand should cho 
up the mouth of the river, or an earthquake change its cour 
and remove it to a distance from the town, the name of t 
town would not necessarily be changed. That fact, therefo 
can form no part of the signification of the word; for othi 
wise, when the fact confessedly ceased to be true, no one wot 
any longer think of applying the name. Proper names ¢ 
attached to the objects themselves, and are not dependent | 
the continuance of any attribute of the object. | 
‘But there is another kind of names; which, although t 
are individual names, that is, predicable only of one obje 
are really connotative. For, though we may give to an. 
dividual a name utterly unmeaning, which we call a proj 
name,—a word which answers the purpose of showing wl 
thing it is we are talking about, but not of telling anythil 
about it; yet a name peculiar to an individual is not nee; 
sarily of this description. It may be significant of so! 
attribute, or some union of attributes, which, being possess! 
by no object but one, determines the name exclusively to #l 
individual. “The sun” isa name of this description; “ Go 
when used by a monotheist, is another. These, however, | 
scarcely examples of what we are now attempting to ill 
trate, being, in strictness of language, general, not individ’ 
names: for, however they may be in fact predicable only! 
one object, there is nothing in the meaning of the wo 
themselves which implies this: and, accordingly, when | 
are imagining and not affirming, we may speak of many su 
and the majority of mankind have believed, and still belit 
that there are many gods. But it is easy to produce wo 
which are real instances of connotative individual names. 
may be part of the meaning of the connotative name its 
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t there can exist but one individual possessing the attribute 
ch it connotes: as, for instance, “the only son of John 
es; “the first emperor of Rome.” Or the attribute 
noted may be a connexion with some determinate event, 
the connexion may be of such a kind as only one individual 
Id have; or may at least be such as only one individual 
tally had; and this may be implied in the form of the 
ression. “The father of Socrates” is an example of the 
kind (since Socrates could not have had two fathers) ; 
e author of the Iliad,’ “‘the murderer of Henri Quatre,” 
the second. For, though it is conceivable that more 
sons than one might have participated in the authorship of 
Iliad, or in the murder of Henri Quatre, the employment 
the article the implies that, in fact, this was not the case. 
at is here done by the word the, is done in other cases by 
context: thus, ‘‘ Cesar’s army” is an individual name, if 
ppears from the context that the army meant is that which 
sar commanded in a particular battle. The still more 
eral expressions, “the Roman army,” or “the Christian 
y, may be individualized in a similar manner. Another 
» of frequent occurrence has already been noticed; it is the 
ywing. The name, being a many-worded one, may consist, 
he first place, of a general name capable therefore in itself 
eing affirmed of more things than one, but which is, in the 
md place, so limited by other words joined with it, that the 
re expression can only be predicated of one object, consis- 
ly with the meaning of the general term. This is exem- 
ed in such an instance as the following: “the present 
1e minister of England.” Prime Minister of England is a 
sral name ; the attributes which it connotes may be pos- 
ed by an indefinite number of persons: in succession 
ever, not simultaneously; since the meaning of the word 
f imports (among other things) that there can be only 
such person at a time. This being the case, and the 
lication of the name being afterwards limited by the article 
the word present, to such individuals as possess the 
butes at one indivisible point of time, it becomes applicable 
’ to one individual. And as this appears from the mean- 
3—2 


36 NAMES AND PROPOSITIONS. 


ing of the name, without any extrinsic proof, it is strictly 
individual name. | 
From the preceding observations it will easily be collect 
that whenever the names given to objects convey any | 
formation, that is, whenever they have properly any meani 
the meaning resides not in what they denote, but in what tl 
connote. The only names of objects which connote noth: 
are proper names; and these have, strictly speaking, no sig 
fication.* | 
If, like the robber in the Arabian Nights, we make a mi! 
with chalk on a house to enable us to know it again, the mi 
has a purpose, but it has not properly any meaning. J 
chalk does not declare anything about the house; it does i 
mean, This is such a person’s house, or This is a house whi 
contains booty. The object of making the mark is merely ¢ 
tinction. I say to myself, All these houses are so nearly al 
that if I lose sight of them I shall not again be able to ( 
tinguish that which I am now looking at, from any of | 
others: I must therefore contrive to make the appearance) 
this one house unlike that of the others, that I may herea' 
know, when I see the mark—not indeed any attribute of | 
house—but simply that it is the same house which I amt 
looking at. Morgiana chalked all the other housés in asim| 


manner, and defeated the scheme: how ? simply by obliterat’ 
the difference of appearance between that house and the oth 
The chalk was still there, but it no longer served the purp' 


of a distinctive mark. | 
When we impose a proper name, we perform an operat! 


ne se eee | 


* A writer who entitles his book Philosophy; or, the Science of Ti 
charges me in his very first page (referring at the foot of it to this past 
with asserting that general names have properly no signification. An| 
repeats this statement many times in the course of his volume, with com 
not at all flattering, thereon. It is well to be now and then reminded to ) 
great a length perverse misquotation (for, strange as it appears, I do not | 
that the writer is dishonest) can sometimes go. It is a warning to va 
when they see an author accused, with volume and page referred to, an¢ 
apparent guarantee of inverted commas, of maintaining something more | 
commonly absurd, not to give implicit credence to the assertion without ! 


fying the reference, 
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ome degree analogous to what the robber intended in chalk- 
the house. We put amark, not indeed upon the object 
lf, but, so to speak, upon the idea of the object. A proper 
ve is but an unmeaning mark which we connect in our 
ds with the idea of the object, in order that whenever the 
k meets our eyes or occurs to our thoughts, we may think 
that individual object. Not being attached to the thing 
If, it does not, like the chalk, enable us to distinguish the 
ect when we see it; but it enables us to distinguish it 
sn it is spoken of, either in the records of our own ex- 
ience, or in the discourse of others; to know that what we 
| asserted in any proposition of which it is the subject, is 
srted of the individual thing with which we were previously 
uainted. 

When we predicate of anything its proper name; when 
say, pointing to a man, this is Brown or Smith, or point- 
to a city, that it is York, we do not, merely by so doing, 
vey to the hearer any information about them, except that 
se are their names. By enabling him to identify the in- 
iduals, we may connect them with information previously 
sessed by him; by saying, This is York, we may tell him 
t it contains the Minster. But this is in virtue of what 
has previously heard concerning York; not by anything 
lied in the name. It is otherwise when objects are spoken 
by connotative names. When we say, The town is built 
marble, we give the hearer what may be entirely new in- 
nation, and this merely by the signification of the many- 
‘ded connotative name, “ built of marble.” Such names 
not signs of the mere objects, invented because we have 
asion to think and speak of those objects individually ; 
signs which accompany an attribute: a kind of livery in 
ich the attribute clothes all objects which are recognized as 
sessing it. They are not mere marks, but more, that is to 
, Significant marks ; and the connotation is what constitutes 
ir significance. 

As a proper name is said to be the name of the one indi- 
ual which it is predicated of, so (as well from the importance 
adhering to analogy, as for the other reasons formerly as- 
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signed) a connotative name ought to be considered a name! 
all the various individuals which it is predicable of, or in ott 
words denotes, and not of what it connotes. But by learni; 
what things it is a name of, we do not learn the meaning | 
the name: for to the same thing we may, with equal proprie| 
apply many names, not equivalent in meaning. Thus, I ¢ 
a certain man by the name Sophroniscus: I call him } 
another name, The father of Socrates. Both these are nam: 
of the same individual, but their meaning is altogether ¢ 
ferent; they are applied to that individual for two differd 
purposes ; the one, merely to distinguish him from other pi 
sons who are spoken of; the other to indicate a fact relati) 
to him, the fact that Socrates was his son. I further apply) 
him these other expressions: a man, a Greek, an Athenian 
sculptor, an old man, an honest man, a brave man. All the 
are, or may be, names of Sophroniscus, not indeed of hi 
alone, but of him and each of an indefinite number of otl 
human beings. Each of these names is applied to Sophi 
niscus for a different reason, and by each whoever understan} 
its meaning is apprised of a distinct fact or number of fa’ 
concerning him ; but those who knew nothing about the nani 
except that they were applicable to Sophroniscus, would be 
together ignorant of their meaning. It is even possible thai 
might know every single individual of whom a given na’ 
could be with truth affirmed, and yet could not be said to kn) 
the meaning of the name. A child knows who are its broth; 
and sisters, long before it has any definite conception of t 
nature of the facts which are involved in the signification | 
those words. 

In some cases it is not easy to decide precisely how mu 
a particular word does or does not connote ; that is, we dot 
exactly know (the case not having arisen) what degree of d 
ference in the object would occasion a difference in the nan 
Thus, it is clear that the word man, besides animal life a 
rationality, connotes also a certain external form ; but it wow 
be impossible to say precisely what form; that is, to deci 
how great a deviation from the form ordinarily found in t 
beings whom we are accustomed to call men, would suffice: 
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1ewly-discovered race to make us refuse them the name of 
un. Rationality, also, being a quality which admits of de- 
ees, it has never been settled what is the lowest ‘degree of 
at quality which would entitle any creature to be con- 
Jered a human being. In all such cases, the meaning of the 
neral name is so far unsettled and vague ; mankind have not 
me to any positive agreement about the matter. When we 
me to treat of Classification, we shall have occasion to show 
der what conditions this vagueness may exist without 
actical inconvenience ; and cases will appear in which the 
ds of language are better promoted by it than by complete 
ecision ; in order that, in natural history for instance, indi- 
duals or species of no very marked character may be ranged 
th those more strongly characterized individuals or species 
which, in all their properties taken together, they bear the 
arest resemblance. 

But this partial uncertainty in the connotation of names 
n only be free from mischief when guarded by strict precau- 
ms. One of the chief sources, indeed, of lax habits of thought, 
the custom of using connotative terms without a distinctly 
certained connotation, and with no more precise notion of 
eir meaning than can be loosely collected from observing 
hat objects they are used to denote. It is in this manner that 
2 all acquire, and inevitably so, our first knowledge of our 
macular language{ A child learns the meaning of the 
ords man, or white, by hearing them applied to a-variety-of 
dividual objects, and finding out, by a process of generali-_ 
tion and analysis which he could not himself describe; 
hat-those—different-objects have in common, In the case of 
ese two words the process is so easy as to require no as- 
stance from culture; the objects called human beings, and 
e objects called white, differing from all others by qualities 
a peculiarly definite and obvious character. But in many 
her cases, objects bear a genera] resemblance to one another, 
hich leads to their being familiarly classed together under a 
mmon name, while, without more analytic habits than the 
nerality of mankind possess, it is not immediately apparent 
hat are the particular attributes, upon the possession of which 
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in common by them all, their general resemblance depend 
When this is the case, people use the name without any r 
cognized connotation, that is, without any precise meaning 
they talk, and consequently think, vaguely, and remain co 
tented to attach only the same degree of significance to the 
own words, which a child three years old attaches to the wor 
brother and sister. The child at least is seldom puzzled 
the starting up of new individuals, on whom he is ignoral 
whether or not to confer the title ; because there is usually a 
authority close at hand competent to solve all doubts. But! 
similar resource does not exist in the generality of cases; an 
new objects are continually presenting themselves to me} 
women, and children, which they are called upon to class pr 
prio motu. They, accordingly, do this on no other princip) 
than that of superficial similarity, giving to each new objei 
the name of that familiar object, the idea of which it moj 
readily recalls, or which, on a cursory inspection, it seems { 
them most to resemble: as an unknown substance found j 
the ground will be called, according to its texture, earth, sani 
or astone. In this manner, names creep on from subject 1 
subject, until all traces of a common meaning sometimes dil 
appear, and the word comes to denote a number of things ne 
only independently of any common attribute, but which hay 
actually no attribute in common; or none but what is share 
by other things to which the name is capriciously refuse) 
Even scientific writers have aided in this perversion of gener 
language from its purpose ; sometimes because, like the vulga 
they knew no better; and sometimes in deference to th 
aversion to admit new words, which induces mankind, on a 
subjects not considered technical, to attempt to make #l 
original stock of names serve with but little augmentation: 
express a constantly increasing number of objects and distin 
tions, and, consequently, to express them in a manner pri 
gressively more and more imperfect. . 

To what a degree this loose mode of classing and deno 
nating objects has rendered the vocabulary of mental and mor 
philosophy unfit for the purposes of accurate thinking, is bei 
known to whoever has most meditated on the present cond 
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n of those branches of knowledge. Since, however, the 
roduction of a new technical language as the vehicle of 
sculations on subjects belonging to the domain of daily dis- 
ssion, is extremely difficult to effect, and would not be free 
m inconvenience even if effected, the problem for the philo- 
pher, and one of the most difficult which he has to resolve, 
in retaining the existing phraseology, how best to alleviate 
imperfections. This can only be accomplished by giving to 
ery general concrete name which there is frequent occasion 
predicate, a definite and fixed connotation ; in order that it 
yy be known what attributes, when we call an object by that 
me, we really mean to predicate of the object. And the 
estion of most nicety is, how to give this fixed connotation 
a name, with the least possible change in the objects which 
> name is habitually employed to denote; with the least 
ssible disarrangement, either by adding‘ or subtraction, of 
> group of objects which, in however imperfect a manner, it 
tves to circumscribe and hold together; and with the least 
jation of the truth of any propositions which are commonly 
eived as true. 

This desirable purpose, of giving a fixed connotation where 
is wanting, is the end aimed at whenever any one attempts 
give a definition of a general name already in use; every 
finition of a connotative name being an attempt either 
rely to declare, or to declare and analyse, the connotation of 
ename. And the fact, that no questions which have arisen 
the moral sciences have been subjects of keener controversy 
an the definitions of almost all the leading expressions, is a 
oof how great an extent the evil to which we have adverted 
s attained. 

Names with indeterminate connotation are not to be con- 
anded with names which have more than one connotation, 
at is to say, ambiguous words. A word may have several 
sanings, but all of them fixed and recognised ones; as the 
rd post, for example, or the word box, the various senses of 
ich it would be endless to enumerate. And the paucity of 
isting names, in comparison with the demand for them, may 
en render it advisable and even necessary to retain a name 
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in this multiplicity of acceptations, distinguishing these | 
clearly as to prevent their being confounded with one anoth: 
Such a word may be considered as two or more names, act 
dentally written and spoken alike.* 


§ 6. The fourth principal division of names, is into po: 
twe and negative. Positive, as man, tree, good; negative, 
not-man, not-tree, not-good. ‘To every positive concrete nam! 
a corresponding negative one might be framed. After giv 
a name to any one thing, or to any plurality of things, \ 
might create a second name which should be a name of ¢ 
things whatever, except that particular thing or things. The. 
negative names are employed whenever we have occasi¢ 
to speak collectively of all things other than some thing | 
class of things. When the positive name is connotative, tl 
corresponding negative name is connotative likewise ; but 
a peculiar way, connoting not the presence but the absence | 
an attribute. Thus, not-white denotes all things whatey 


except white things; and connotes the attribute of not posses 
| 
* Before quitting the subject of connotative names, it is proper to obser 
that the first writer who, in our times, has adopted from the schoolmen t 
word to connote, Mr. Mill, in his Analysis of the Phenomena of the Human Min! 
employs it in a signification different from that in which it is here used. 1] 
uses the word in a sense coextensive with its etymology, applying it to ev 
case in which a name, while pointing directly to one thing, (which is con: 
quently termed its signification,) includes also a tacit reference to some ott’ 
thing. In the case considered in the text, that of concrete general names, j 
language and mine are the converse of one another. Considering (very just 
the signification of the name to lie in the attribute, he speaks of the word 
noting the attribute, and connoting the things possessing the attribute. And 
describes abstract names as being properly concrete names with their connoi 
tion dropped: whereas, in my view, it is the denotation which would be said) 
be dropped, what was previously connoted becoming the whole signification. 
In adopting a phraseology at variance with that which so high an authorit 
and one which I am less likely than any other person to underyulue, has de 
berately sanctioned, I have been influenced by the urgent necessity for a tell 
exclusively appropriated to express the manner in which a concrete gene! 
name serves to mark the attributes which are involved in its signification. Tl 
necessity can scarcely be felt in its full force by any one who has not found 
experience how vain is the attempt to communicate clear ideas on the phi 
sophy of language without such a word. It is hardly an exaggeration to 8a 
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g whiteness. For the non-possession of any given attribute 
also an attribute, and may receive a name as such; and thus 
egative concrete names may obtain negative abstract names 
) correspond to them. 

Names which are positive in form are often negative in 
ality, and others are really positive though their form 1s 
egative. The word inconvenient, for example, does not 
xpress the mere absence of convenience ; it expresses a posi- 
ve attribute, that of being the cause of discomfort or annoy- 
ace. So the word unpleasant, notwithstanding its negative 
rm, does not connote the mere absence of pleasantness, but 
less degree of what is signified by the word painful, which, 
is hardly necessary to say, is positive. Idle, on the other 
and, is a word which, though positive in form, expresses 
othing but what would be signified either by the phrase not 
orking, or by the phrase not disposed to work ; and sober, 
ther by not drunk or by not drunken. 

There is a class of names called privative. A privative 
ume is equivalent in its signification to a positive and a nega- 


at some of the most prevalent of the errors with which logic has been infected, 
da large part of the cloudiness and confusion of ideas which have enveloped 
would, in all probability, have been avoided, if a term had been in common 
e to express exactly what I have signified by the term to connote. And the 
n00lmen, to whom we are indebted for the greater part of our logical language, 
ve us this also, and in this very sense. For though some of their general 
pressions countenance the use of the word in the more extensive and vague 
ceptation in which it is taken by Mr. Mill, yet when they had to define it 
ecifically as a technical term, and to fix its meaning as such, with that admir- 
le precision which always characterizes their definitions, they clearly explained 
at nothing was said to be connoted except forms, which word may generally, 
their writings, be understood as synonymous with attributes. 

Now, if the word to connote, so well suited to the purpose to which they 
plied it, be diverted from that purpose by being taken to fulfil another, 
which it does not seem to me to be at all required; I am unable to find any 
pression to replace it, but such as are commonly employed in a sense so much 
re general, that it would be useless attempting to associate them peculiarly 
th this precise idea, Such are the words, to involve, to imply, &c. By em- 
vying these, I should fail of attaining the object for which alone the name is 
eded, namely, to distinguish this particular kind of involving and implying 
m all other kinds, and to assure to it the degree of habitual attention which 
importance demands, 
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tive name taken together; being the name of something whic! 
has once had a particular attribute, or for some other reaso) 
might have been expected to have it, but which has it not 
Such is the word blind, which is not equivalent to not seeiny. 
or to not capable of seeing, for it would not, except by a poetics 
or rhetorical figure, be applied to stocks and stones. A thin; 
is not usually said to be blind, unless the class to which it i 
most familiarly referred, or to which it is referred on the pat 
ticular occasion, be chiefly composed of things which can set 
as in the case of a blind man, or a blind horse; or unless it i 
supposed for any reason that it ought to see; as in saying 0| 
a man, that he rushed blindly into an abyss, or of philosopher 
or the clergy that the greater part of them are blind guides 
The names called privative, therefore, connote two things: th 
absence of certain attributes, and the presence of others, fron 
which the presence also of the former might naturally hay 
been expected. | 


§ 7. The fifth leading division of names is into relatw 
and absolute, or let us rather say, relative and non-relative 
for the word absolute is*put upon much too hard duty in me 
taphysics, not to be willingly spared when its services can bi 
dispensed with. It resembles the word civil in the languag' 
of jurisprudence, which stands for the opposite of criminal, th 
opposite of ecclesiastical, the opposite of military, the opposit) 
of political—in short, the opposite of any positive word whicl 
wants a negative. | 

Relative names are such as father, son; ruler, subject 
like; equal; unlike; unequal; longer, shorter; cause, effect 
Their characteristic property is, that they are always given 1 
pairs. Every relative name which is predicated of an object 
supposes another object (or objects), of which we may predicati 
either that same name or another relative name: which is sail 
to be the correlative of the former. Thus, when we call am 
person a son, we suppose other persons who must be caller 
parents. When we call any event a cause, we suppose anothe 
event which is an effect. When we say of any distance tha 
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is longer, we suppose another distance which is shorter. 
Vhen we say of any object that it is like, we mean that it is 
ke some other object, which is also said to be like the first. 
n this last case both objects receive the same name; the rela- 
ve term is its own correlative. 

It is evident that these words, when concrete, are, like 
ther concrete general names, connotative; they denote a sub- 
ct, and connote an attribute; and each of them has or might 
ave a corresponding abstract name, to denote the attribute 
mnoted by the concrete. Thus the concrete like has its 
ostract likeness; the concretes, father and son, have, or might 
ave, the abstracts, paternity, and filiety, or sonship. The 
merete name connotes an attribute, and the abstract name 
hich answers to it denotes that attribute. But of what 
ature is the attribute? Wherein consists the peculiarity in 
e connotation of a relative name ? 

The attribute signified by a relative name, say some, is a 
lation ; and this they give, if not as a sufficient explanation, 
, least as the only one attainable. If they are asked, What 
en is a relation? they do not profess to be able to tell. It 

generally regarded as something peculiarly recondite and 
ysterious. I cannot, however, perceive in what respect it is 
ore so than any other attribute; indeed, it appears to me to 
> so in a Somewhat less degree. I conceive, rather, that it is 
y examining into the signification of relative names, or, in 
her words, into the nature of the attribute which they con- 
ote, that a clear insight may best be obtained into the nature 
‘all attributes: of all that is meant by an attribute. 

It is obvious, in fact, that if we take any two correlative 
ames, father and son for instance, though the objects de- 
oted by the names are different, they both, in a certain sense, 
ymnote the same thing. They cannot, indeed, be said to 
ynnote the same attribute: to be a father, is not the same 
ing as to be a son. But when we call one man a father, 
1other a son, what we mean to affirm is a set of facts, 
hich are exactly the same in both cases. To predicate of A 
iat he is the father of B, and of B that he is the son of A, 
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is to assert one and the same fact in different words. Th) 
two propositions are exactly equivalent: neither of ther 
asserts more or asserts less than the other. The paternity ( 
A and the filiety of B are not two facts, but two modes ( 
expressing the same fact. That fact, when analysed, consist 
of a series of physical events or phenomena, in which both 1 
and B are parties concerned, and from which they both deriv 
names. What those names really connote, is this series c 
events: that is the meaning, and the whole meaning, whic’ 
either of them is intended to convey. The series of events ma\ 
be said to constitute the relation; the schoolmen called it th 
foundation of the relation, fundamentum relationis. | 

In this manner any fact, or series of facts, in which tig 
different objects are implicated, and which is therefore pre 
dicable of both of them, may be either considered as consti 
tuting an attribute of the one, or an attribute of the othet 
According as we consider it in the former, or in the latte 
aspect, it is connoted by the one or the other of the two cor 
relative names. Father connotes the fact, regarded as consti 
tuting an attribute of A: son connotes the same fact, as con 
stituting an attribute of B. It may evidently be regarde 
with equal propriety in either light. And all that appear 
necessary to account for the existence of relative names, is 
that whenever there is a fact in which two individuals are con 
cerned, an attribute grounded on that fact may be ascribed t 
either of these individuals. 

A name, therefore, is said to be relative, when, over an 
above the object which it denotes, it implies in its significatio 
the existence of another object, also deriving a denominatio 
from the same fact which is the ground of the first name. O 
(to express the same meaning in other words) a name is rela 
tive, when, being the name of one thing, its significatior 
cannot be explained but by mentioning another. Or we ma} 
state it thus—when the name cannot be employed in discours! 
so as to have a meaning, unless the name of some other thins 
than what it is itself the name of, be either expressed or under 
stood. These definitions are all, at bottom, equivalent, being 
modes of variously expressing this one distinctive circum: 
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nce—that every other attribute of an object might, without 
y contradiction, be conceived still to exist if no object be- 
les that one had ever existed ;* but those of its attributes 
ich are expressed by relative names, would on that supposi- 
nm be swept away. 


§ 8. Names have been further distinguished into univocal 
d equivocal: these, however, are not two kinds of names, | 
t two different modes of employing names. A name is / 
ivocal, or applied univocally, with respect to all things of 
ich it can be predicated in the same sense: it is equivocal, 
applied equivocally, as respects those things of which it is 
dicated in different senses. It is scarcely necessary to give 
tances of a fact so familiar as the double meaning of a word. 
reality, as has been already observed, an equivocal or am- 
yuous word is not one name, but two names, accidentally 
neiding in sound. Jile meaning a steel instrument, and 
»meaning a line of soldiers, have no more title to be con- 
ered one word, because written alike, than grease and Greece 
ve, because they are pronounced alike. They are one sound, 
propriated to form two different words. 

An intermediate case is that of a name used analogically 
metaphorically ; that is, a name which is predicated of two 
ngs, not univocally, or exactly in the same signification, 
tin significations somewhat similar, and which being de- 
ed one from the other, one of them may be considered the 
mary, and the other a secondary signification. As when 
speak of a brilliant light and a brilliant achievement. The 
rd is not applied in the same sense to the light and to the 
Nevement; but having been applied to the light in its 
ginal sense, that of brightness to the eye, it is transferred 
the achievement in a derivative signification, supposed to 
somewhat like the primitive one. The word, however, is 
t as properly two names instead of one, in this case, as in 


* Or rather, all objects except itself and the percipient mind ; for, as we 
1 see hereafter, to ascribe any attribute to an object necessarily implies a 
d to perceive it. 
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that of the most perfect ambiguity. And one of the coi 
monest forms of fallacious reasoning arising from ambiguit 
is that of arguing from a metaphorical expression as if it we 
literal ; that is, as if a word, when applied metaphorical] 
were the same name as when taken in its original sense: whi 
will be seen more particularly in its place. 7 


CHAPTER ITI. 


OF THE THINGS DENOTED BY NAMES. 


§ 1. Looxtne back now to the commencement of our 
uiry, let us attempt to measure how far it has advanced. 
ZC, gic, We found, is the Theory of Proof. But proof supposes 
ething provable, which must be a Proposition or Assertion ; 
se nothing but a Proposition can be an object of belief, or 
refore of proof. A Proposition is, discourse which | affirms 
lenies something of _ of some other thing. “This is one step : 
re must, it seems, be two ‘things’ ‘concerned in every act of 
ef. But what are these Things? They can be no other 
n those signified by the two names, which being joined 
ether by a copula constitute the Proposition. If, therefore, 
knew what all names signify, we should know everything 
ch is capable either of being made a subject of affirmation 
lenial, or of being itself affirmed or denied of a subject. 
have accordingly, in the preceding chapter, reviewed the 
ous kinds of Names, in order to ascertain what is signified 
each of them. And we have now carried this survey far 
ugh to be able to take an account of its results, and to 
ibit an enumeration of all kinds of Things which are 
able of being made predicates, or of having anything pre- 
ted of them: after which to determine the import of Pre- 
tion, that is, of Propositions, can be no arduous task. 
The necessity of an enumeration of Existences, as the basis 
Logic, did not escape the attention of the schoolmen, and 
heir master Aristotle, the most comprehensive, if not also 
Most sagacious, of the ancient philosophers. The Cate- 
es, or Predicaments—the former a Greek word, the latter 
iteral translation in the Latin language—were intended by 
and his followers as an enumeration of all things capable 
eing named ; an enumeration by the swmma genera, 1.€, 
OL. I. 4 
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the most extensive classes into which things could be dist 
buted ; which, therefore, were so many highest Predicate 
one or other of which was supposed capable of being affirme 
with truth of every nameable thing whatsoever. The follo 
ing are the classes into which, according to this school \ 
philosophy, Things in general might be reduced :— | 


Ovcia, Substantia. 
Iloooy, Quantitas, 
Tloudy, Qualitas. 
TIp6¢ 71, Relatio. 
Tlouiy, Actio. 
Ilacyey, Passio. 
TIov, Ubi. 

Tldre, Quando. 
Keiobat, Situs. 
Eye, Habitus, 


The imperfections of this classification are too obviou 
require, and its merits are not sufficient to reward, a min 
examination. It is a mere catalogue of the distinctions ru 
marked out by the language of familiar life, with little or 
attempt to penetrate, by philosophic analysis, to the ratio 
even of those common distinctions. Such an analysis, h 
ever superficially conducted, would have shown the enum 
tion to be both redundant and defective. Some objects 
omitted, and others repeated several times under diffe 
heads. It is like a division of animals into men, quadrup! 
horses, asses, and ponies. That, for instance, could not 
very comprehensive view of the nature of Relation which ceo 
exclude action, passivity, and local situation from that ¢ 
gory. The same observation applies to the categories Qual 
(or position in time), and Ubi (or position in space); wl 
the distinction between the latter and Situs is merely ver 
The incongruity of erecting into a summum genus the dl 
which forms the tenth category is manifest. On the othe) 
hand, the enumeration takes no notice of anything besi 
substances and attributes. In what category are we to pl 
sensations, or any other feelings and states of mind; as h 
joy, fear; sound, smell, taste ; pain, pleasure; thought, j 
ment, conception, and the like? Probably all these w 
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e been placed by the Aristotelian school in the categories 
clio and passio ; and the relation of such of them as are 
ve, to their objects, and of such of them as are passive, to 
r causes, would rightly be so placed; but the things 
nselves, the feelings or states of mind, wrongly. Feelings, 
tates of consciousness, are assuredly to be counted among 
ities, but they cannot be reckoned either among substances 
ittributes. 


§ 2. Before recommencing, under better auspices, the 
mpt made with such imperfect success by the great founder 
1e science of logic, we must take notice of an unfortunate 
iguity in all the concrete names which correspond to the 
t general of all abstract terms, the word Existence. When 
lave occasion for a name which shall be capable of denoting 
tever exists, as contradistinguished from non-entity or 
hing, there is hardly a word applicable to the purpose 
+h is not also, and even more familiarly, taken in a sense 
hich it denotes only substances. But substances are not 
hat exists ; attributes, if such things are to be spoken of, 
t be said to exist; feelings certainly exist. Yet when we 
k of an object, or of a thing, we are almost always sup- 
dto mean a substance. There seems a kind of contra- 
on in using such an expression as that one thing is merely 
ttribute of another thing. And the announcement of a 
sification of Things would, I believe, prepare most readers 
m enumeration like those in natural history, beginning 

the great divisions of animal, vegetable, and mineral, 
subdividing them into classes and orders. If, rejecting 
word Thing, we endeavour to find another of a more 
ral import, or at least more exclusively confined to that 
ral import, a word denoting all that exists, and connoting 
simple existence ; no word might be presumed fitter for 
a purpose than being : originally the present participle 
verb which in one of its meanings is exactly equivalent to 
erb exists ; and therefore suitable, even by its grammatical 
ation, to be the concrete of the abstract existence. But this 
, Strange as the fact may appear, is still more completely 
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spoiled for the purpose which it seemed expressly made fo 
than the word Thing. Being is, by custom, exactly synon 
mous with substance; except that it is free from a slight tain 
of a second ambiguity; being applied impartially to mat 
and to mind, while substance, though originally and in stric! 
ness applicable to both, is apt to suggest in preference the ide 
of matter. Attributes are never called Beings; nor are fee 
ings. A Being is that which excites feelings, and which por 
sesses attributes. The soul is called a Being ; God and ange) 
are called Beings; but if we were to say, extension, colou, 
wisdom, virtue are beings, we should perhaps be suspected ( 
thinking with some of the ancients, that the cardinal virtue 
are animals; or, at the least, of holding with the Platon) 
school the doctrine of self-existent Ideas, or with the fo} 
lowers of Epicurus that of Sensible Forms, which detach then 
selves in every direction from bodies, and by coming i} 
contact with our organs, cause our perceptions. We shoul 
be supposed, in short, to believe that Attributes are Sul 
stances. 

In consequence of this perversion of the word Being, ph 
losophers looking about for something to supply its place, lai 
their hands upon the word Entity, a piece of barbarous Latit 
invented by the schoolmen to be used as an abstract name, | 
which class its grammatical form would seem to place it; be 
being seized by logicians in distress to stop a leak in the: 
terminology, it has ever since been used as a concrete nat) 
The kindred word essence, born at the same time and of th 
same parents, scarcely underwent a more complete transform 
tion when, from being the abstract of the verb to be, it cam 
to denote something sufficiently concrete to be enclosed in 
glass bottle. The word Entity, since it settled down into | 
concrete name, has retained its universality of significatio 
somewhat less impaired than any of the names before mel 
tioned. Yet the same gradual decay to which, after a certal 
age, all the language of psychology seems liable, has been ] 
work even here. If you call virtue an entity, you are indee 
somewhat less strongly suspected of believing it to be a sul 
stance than if you called it a being ; but you are by no meal 
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from the suspicion. Every word which was originally in- 
ed to connote mere existence, seems, after a long time, to 
rge its connotation to separate existence, or existence freed 
1 the condition of belonging to a substance; which con- 
mn being precisely what constitutes an attribute, attributes 
gradually shut out; and along with them feelings, which 
inety-nine cases out of a hundred have no other name than 
of the attribute which is grounded on them. Strange 
when the greatest embarrassment felt by all who have 
considerable number of thoughts to express, is to find a 
cient variety of precise words fitted to express them, there 
Id be no practice to which even scientific thinkers are 
> addicted than that of taking valuable words to express 
3 which are sufficiently expressed by other words already 
opriated to them. 
When it is impossible to obtain good tools, the next best 
is to understand thoroughly the defects of those we have. 
we therefore warned the reader of the ambiguity of the 
es which, for want of better, I am necessitated to employ. 
ust now be the writer's endeavour so to employ them 
|no case to leave the meaning doubtful or obscure. No 
of the above terms being altogether unambiguous, I 
not confine myself to any one, but shall employ on each 
sion the word which seems least likely in the particular 
to lead to misunderstanding; nor do I pretend to use 
r these or any other words with a rigorous adherence to 
single sense. To do so would often leave us without a 
to express what is signified by a known word in some 
yr other of its senses: unless authors had an unlimited 
ce to coin new words, together with (what it would be 
difficult to assume) unlimited power of making their 
rs understand them. Nor would it be wise in a writer, 
subject involving so much of abstraction, to deny himself 
dvantage derived from even an improper use of a term, 
, by means of it, some familiar association is called up 
1 brings the meaning home to the mind, as it were by a 


he difficulty both to the writer and reader, of the attempt 
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which must be made to use vague words so as to convey a pri 
cise meaning, is not wholly a matter of regret. It is not 
fitting that logical treatises should afford an example of tha 
to facilitate which is among the most important uses of logi 
Philosophical language will for a long time, and popular lar 
guage still longer, retain so much of vagueness and ambi uit: 
that logic would be of little value if it did not, among 7 
other advantages, exercise the understanding in doing its won 
neatly and correctly with these imperfect tools. 

After this preamble it is time to proceed to our enumeri 
tion. We shall commence with Feelings, the simplest cla 
of nameable things; the term Feeling being of course unde 
stood in its most enlarged sense. 


I. FEELINGS, oR Srates OF CONSCIOUSNESS. 


§ 8. A Feeling and a State of Consciousness are, in t] 
language of philosophy, equivalent expressions: everything: 
a feeling of which the mind is conscious; everything which 
feels, or, in other words, which forms a part of its own sentie 
existence. In popular language Feeling is not always synon 
mous with State of Consciousness; being often taken m¢ 
peculiarly for those states which are conceived as belonbiaal 
the sensitive, or to the emotional, phasis of our nature, & 
sometimes, with a still narrower restriction, to the emotior 
_ alone, as distinguished from what are conceived as belong’ 
to the percipient or to the intellectual phasis. But this is | 
admitted departure from correctness of language; just as, by 
popular perversion the exact converse of this, the word Mindi 
withdrawn from its rightful generality of signification, a. 
restricted to the intellect. The still greater perversion | 
which Feeling is sometimes confined not only to bodily sen‘ 
tions, but to the sensations of a single sense, that of tou/ 
needs not be more particularly adverted to. | 

Feeling, in the proper sense of the term, is a genus, 
which Sensation, Emotion, and Thought, are subordin’ 
species. Under the word Thought is here to be included wh: 
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er we are internally conscious of when we are said to think ; 
ym the consciousness we have when we think of a red colour 
thout having it before our eyes, to the most recondite 
oughts of a philosopher or poet. Be it remembered, how- 
er, that by a thought is to be understood what passes in the 
nd itself, and not any object external to the mind, which the 
rson is commonly said to be thinking of. He may be think- 
g of the sun, or of God, but the sun and God are not 
oughts; his mental image, however, of the sun, and his idea 

God, are thoughts; states of his mind, not of the objects 
emselves; and so also is his belief of the existence of the sun, 

of God; or his disbelief, if the case be so. Even imaginary 

jects (which are said to exist only in our ideas) are to be 
stinguished from our ideas of them. I may think of a 
bgoblin, as I may think of the loaf which was eaten yester- 
y, or of the flower which will bloom to-morrow. But the 
goblin which never existed is not the same thing with my 
ea of a hobgoblin, any more than the loaf which once existed 
the same thing with my idea of a loaf, or the flower which 
es not yet exist, but which will exist, is the same with my 
ea of a flower. They are all, not thoughts, but objects of 
ought; though at the present time all the objects are alike 
n-existent. 

In like manner, a Sensation is to be carefully distinguished 
om the object which causes the sensation; our sensation of 
hite from a white object: nor is it less to be distinguished 
om the attribute whiteness, which we ascribe to the object in 
sequence of its exciting the sensation. Unfortunately for 
earness and due discrimination in considering these subjects, 
ir sensations seldom receive separate names. We have a name 
r the objects which produce in us a certain sensation: the 
ord white. We have a name for the quality in those objects, 
) which we ascribe the sensation: the name whiteness. But 
hen we speak of the sensation itself (as we have not occasion 
) do this often except in our scientific speculations), language, 
hich adapts itself for the most part only to the common uses 
f life, has provided us with no single-worded or immediate 
signation ; we must employ a circumlocution, and say, The 
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sensation of white, or The sensation of whiteness; we mu) 
denominate the sensation either from the object, or from 4] 
attribute, by which it is excited. Yet the sensation, though | 
never does, might very well be concewed to exist, without am 
thing whatever to excite it. We can conceive it as arisin| 
spontaneously in the mind. But if it so arose, we should hay 
no name to denote it which would not be a misnomer. In th 
case of our sensations of hearing we are better provided; W 
have the word Sound, and a whole vocabulary of words to denot 
the various kinds of sounds. For as we are often conscious ¢ 
these sensations in the absence of any perceptible object, we ¢a 
more easily conceive having them in the absence of any objeq 
whatever. We need only shut our eyes and listen to musi 
to have a conception of an universe with nothing in it excey 
sounds, and ourselves hearing them: and what is easily cor, 
ceived separately, easily obtains a separate name. But in gener 
our names .of sensations denote indiscriminately the sensatio 
and the attribute. Thus, colowr stands for the sensations ¢ 
white, red, &c., but also for the quality in the coloured objec; 
We talk of the colours of things as among their properties. | 


§ 4. In the case of sensations, another distinction has als. 
to be kept in view, which is often confounded, and never with 
out mischievous consequences. This is, the distinction betwee 
the sensation itself, and the state of the bodily organs whic 
precedes the sensation, and which constitutes the physice 
agency by which it is produced. One of the sources of cor 
fusion on this subject is the division commonly made of feeling 
into Bodily and Mental. Philosophically speaking, there is ni 
foundation at all for this distinction: even sensations are state 
of the sentient mind, not states of the body, as distinguishel 
from it. What I am conscious of when I see the colour blue 
is a feeling of blue colour, which is one thing; the picture o 
my retina, or the phenomenon of hitherto mysterious natur. 
which takes place in my optic nerve or in my brain, is anothe 
thing, of which I am not at all conscious, and which scientifi 
investigation alone could have apprised me of. These ar 
states of my body; but the sensation of blue, which is the con 
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juence of these states of body, is not a state of body: that 
ich perceives and is conscious is called Mind. When sen- 
ions are called bodily feeiings, it is only as being the class 
feelings which are immediately occasioned by bodily states ; 
ereas the other kinds of feelings, thoughts, for instance, or 
otions, are immediately excited not by anything acting upon 
» bodily organs, but by sensations, or by previous thoughts. 
is, however, is a distinction not in our feelings, but in the 
ney which produces our feelings: all of them when actually 
duced are states of mind. 

Besides the affection of our bodily organs from without, 
1 the sensation thereby produced in our minds, many writers | 
mit a third link in the chain of phenomena, which they call | 
erception, and which consists in the recognition of an ex- 
nal object as the exciting cause of the sensation. This per- 
tion, they say, is an act of the mind, proceeding from its 
n spontaneous activity; while in a sensation the mind is 
sive, being merely acted upon by the outward object. And 
ording to some metaphysicians, it is by an act of the mind, 
ular to perception, except in not being preceded by any sen- 
ion, that the existence of God, the soul, and other hyper- 
ysical objects is recognised. 

These acts of what is termed perception, whatever be the 
clusion ultimately come to respecting their nature, must, I 
ceive, take their place among the varieties of feelings or 
tes of mind. In so classing them, I have not the smallest 
ention of declaring or insinuating any theory as to the law 
mind in which these mental processes may be supposed to 
ginate, or the conditions under which they may be legiti- 
te or the reverse. Far less do I mean (as Dr. Whewell 
ms to suppose must be meant in an analogous case*) to in- 
ate that as they are “merely states of mind,” it is super- 
us to inquire into their distinguishing peculiarities. I 
tain from the inquiry as irrelevant to the science of logic. 

these so called perceptions, or direct recognitions by the 
1d, of objects, whether physical or spiritual, which are ex- 


* Philosophy of the Inductive Sciences, vol. i. p. 40. 
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ternal to itself, I can see only cases of belief; but of belie 
which claims to be intuitive, or independent of external evi 
dence. When astone lies before me, I am conscious of certail 
sensations which I receive from it; butif I say that these sen. 
sations come to me from an external object which I percewe 
the meaning of these words is, that receiving the sensations, | 
intuitively believe that an external cause of those sensation! 
exists. The laws of intuitive belief, and the conditions unde 
which it is legitimate, are a subject which, as we have alread) 
so often remarked, belongs not to logic, but to the science 0 
the ultimate laws of the human mind. 

‘To the same region of speculation belongs all that can bj 
said respecting the distinction which the German metaphy 
sicians and their French and English followers so elaboratel 
draw between the acts of the mind and its merely passiy 
states ; between what it receives from, and what it gives to 
the crude materials of its experience. I am aware that wit) 
reference to the view which those writers take of the primar, 
elements of thought and knowledge, this distinction is funda 
mental. But for the present purpose, which is to examine 
not the original groundwork of our knowledge, but how W 
come by that portion of it which is not original ; the differene 
between active and passive states of mind is of secondary 1 a 
portance. For us, they all are states of mind, they all ar 
feelings; by which, let it be said once more, I mean to impl 
nothing of passivity, but simply that they are psychologic: 
facts, facts which take place in the mind, and are to be care 
fully distinguished from the external or physical facts wit 
which they may be connected either as effects or as causes, — 


§ 5. Among active states of mind, there is, however, 4 
species which merits particular attention, because it forms 
principal part of the connotation of some important classes ( 
names. I mean volitions, or acts of the will. When we sped 
of sentient beings by relative names, a large portion of th 
connotation of the name usually consists of the actions of thos 
beings; actions past, present, and possible or probable futun 
Take, for instance, the words Sovereign and Subject. Whi 
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aning do these words convey, but that of innumerable 
1ons, done or to be done by the sovereign and the subjects, 
or in regard to one another reciprocally? So with the 
rds physician and patient, leader and follower, tutor and 
ul. In many cases the words also connote actions which 
uid be done under certain ‘contingencies by persons other 
n those denoted: as the words mortgagor and mortgagee, 
igor and obligee, and many other words expressive of legal 
ition, which connote what a court of justice would do to 
orce the legal obligation if not fulfilled. There are also 
rds which connote actions previously done by persons other 
n those denoted either by the name itself or by its correla- 
3; as the word brother. From these instances, it may be 
n how large a portion of the connotation of names consists 
actions. Now what is an action? Not one thing, but a 
ies of two things: the state of mind called a volition, fol- 
ed by an effect. The volition or intention to produce the 
ct, is one thing; the effect produced in consequence of the 
ention, is another thing; the two together constitute the 
ion. I form the purpose of instantly moving my arm; that 
1 state of my mind: my arm (not being tied or paralytic) | 
ves in obedience to my purpose; that is a physical fact, 
sequent on a state of mind. The intention, followed by the 
t, or (if we prefer the expression) the fact when preceded 
l caused by the intention, is called the action of moving 
arm. 


§ 6. Of the first leading division of nameable things, viz. 
clings or States of Consciousness, we began by recognising 
ee sub-divisions; Sensations, Thoughts, and Emotions. 
e first two of these we have illustrated at considerable 
gth; the third, Emotions, not being perplexed by similar 
biguities, does not require similar exemplification. And, 
ally, we have found it necessary to add to these three a 
ith species, commonly known by. the name Volitions. 
thout seeking to prejudge the metaphysical question 
ether any mental state or phenomenon can be found which 
1ot included in one or other of these four species, it appears 
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to me that the amount of illustration bestowed upon these me, 
so far as we are concerned, suffice for the whole genus. Y;} 
shall, therefore, proceed to the two remaining classes of nam: 
able things ; all things which are external to the mind beis 
considered as belonging either to the class of Substances or } 
that of Attributes. 


Il. SuBSTANCEsS, 


Logicians have endeavoured to define Substance and Até- 
bute ; but their definitions are not so much attempts to dre 
a distinction between the things themselves, as instructio) 
what difference it is customary to make in the grammatic 
structure of the sentence, according as we are speaking of su 
stances or of attributes. Such definitions are rather lessons: 
Kinglish, or of Greek, Latin, or German, than of mental pl 
losophy. An attribute, say the school logicians, must be t 
attribute of something ; colour, for example, must be the colo’ 
of something ; goodness must be the goodness of somethin; 
and if this something should cease to exist, or should cease | 
be connected with the attribute, the existence of the attribu) 
would be at an end. A substance, on the contrary, is se) 
existent; in speaking about it, we need not put of after } 
name. A stone is not the stone of anything ; the moon is n) 
the moon of anything, but simply the moon. Unless, indee 
the name which we choose to give to the substance be ar 
lative name ; if so, it must be followed either by of, or by sor’ 
other particle, implying, as that preposition does, a referen) 
to something else : but then the other characteristic peculiari 
of an attribute would fail; the something might be destroye 
and the substance might still subsist. Thus, a father must | 
the father of something, and so far resembles an attribute, 
being referred to something besides himself: if there were } 
child, there would be no father: but this, when we look in 
the matter, only means that we should not call him fath¢é 
The man called father might still exist though there were 1 
child, as he existed before there was a child: and there wou 
be no contradiction in supposing him to exist, though t) 
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hole universe except himself were destroyed. But destroy 
| white substances, and where would be the attribute white- 
ss? Whiteness, without any white thing, is a contradiction 
terms. 

This is the nearest approach to a solution of the difficulty, 
at will be found in the common treatises on logic. It will 
arcely be thought to be a satisfactory one. If an attribute 
distinguished from a substance by being the attribute of 
mething, it seems highly necessary to understand what is 
eant by of; a particle which needs explanation too much 
elf, to be placed in front of the explanation of anything 
e. And as for the self-existence of substance, it is very 
1¢ that a substance may be conceived to exist without any 
her substance, but so also may an attribute without any 
her attribute: and we can no more imagine a substance 
thout attributes than we can Imagine attributes without a 
bstance. 

Metaphysicians, however, have probed the question deeper, 
d given an account of Substance considerably more satis- 
tory than this. Substances are usually distinguished as 
dies or Minds. Of each of these, philosophers have at 
igth provided us with a definition which seems unexcep- 
nable, 


§ 7. A Body, according to the received doctrine of . { 


dern metaphysicians, may be defined, the external cause to 
ich we ascribe our sensations. When I see and touch a 
ce of gold, I am conscious of a sensation of yellow colour, 
l sensations of hardness and weight ; and by varying the 
de of handling, I may add to these sensations many others 
opletely distinct from them. The sensations are all of 
ich I am directly conscious; but I consider them as pro- 
ed by something not only existing independently of my 
, but external to my bodily organs and to my mind. This 
ernal something I call a body. 

It may be asked, how come we to ascribe our sensations to 
external cause? And is there sufficient ground for so 
‘ibing them? It is known, that there are metaphysicians 
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who have raised a controversy on the point; maintaining th 
we are not warranted in referring our sensations to a cau 
such as we understand by the word Body, or to any extern) 
cause whatever: Though we have no concern here with th 
controversy, nor with the metaphysical niceties on which 
turns, one of the best ways of showing what is meant by Sul 
stance is, to consider what position it is necessary to take w 
in order to maintain its existence against opponents. | 

It is certain, then, that a part of our notion of a boc 
consists of the notion of a number of sensations of our own, | 
of other sentient beings, habitually occurring simultaneous!) 
My conception of the table at which I am writing is con 
pounded of its visible form and size, which are complex sens} 
tions of sight; its tangible form and size, which are comple 
sensations of our organs of touch and of our muscles; 1) 
weight, which is also a sensation of touch and of the musele . 
its colour, which is a sensation of sight; its hardness, which 
a sensation of the muscles; its composition, which is anotht 
word for all the varieties of sensation which we receive undi 


so forth. All or most of these various sensations frequent 
are, and, as we learn by experience, always might be, expi 
rienced simultaneously, or in many different orders of succei 
sion, at our own choice: and hence the thought of any one ( 
them makes us think of the others, and the whole becomd 
mentally amalgamated into one mixed state of consciousnes| 
which, in the language of the school of Locke and Hartley, | , 
termed a Complex Idea. 

Now, there are philosophers who have argued as follow 
If we conceive an orange to be divested of its natural colou 
without acquiring any new one; to lose its softness withot 
becoming hard, its roundness without becoming square ( 
pentagonal, or of any other regular or irregular figure whal 
ever; to be deprived of size, of weight, of taste, of smell; t 
lose all its mechanical and all its chemical properties, al 
acquire no new ones; to become, in short, invisible, intangibl 
imperceptible not only by all our senses, but by the senses ¢ 
all other sentient beings, real or possible; nothing, say thes 
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nkers, would remain. For of what nature, they ask, could 
the residuum ? and by what token could it manifest its pre- 
ce? To the unreflecting its existence seems to rest on the 
dence of the senses. But to the senses nothing is apparent 
ept the sensations. We know, indeed, that these sensations 
bound together by some law; they do not come together 
andom, but according to a systematic order, which is part 
he order established in the universe. When we experience 
of these sensations, we usually experience the others also, 
know that we have it in our power to experience them. 
| a fixed law of connexion, making the sensations occur 
ther, does not, say these philosophers, necessarily require 
t is called a substratum to support them. The conception 
i substratum is but one of many possible forms in which 
, connexion presents itself to our imagination; a mode of, 
t were, realizing the idea. If there be such a substratum, 
pose it this instant miraculously annihilated, and let the 
ations continue to occur in the same order, and how would 
substratum be missed? By what signs should we be able 
iscover that its existence had terminated ? Should we not 
7 as much reason to believe that it still existed as we now 
»¢ Andif we should not then be warranted in believing it, 
can we beso now? A body, therefore, according to these 
iphysicians, is not anything intrinsically different from 
ensations which the body is said to produce in us; it is, 
ort, a set of sensations, or rather, of possibilities of sen- 
n, joined together according to a fixed law. 
‘he controversies to which these speculations have given 
and the doctrines which have been developed in the 
pt to find a conclusive answer to them, have been fruitful 
portant consequences to the Science of Mind. The sensa- 
(it was answered) which we are conscious of, and which 
ceive, not at random, but Joined together in a certain 
rm manner, imply not only a law or laws of connexion, 
+ cause external to our mind, which cause, by its own 
determines the laws: according to which the sensations 
mnected and experienced. The schoolmen used to call 
xternal cause by the name we have already employed, a 
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substratum ; and its attributes (as they expressed themselve| 
inhered, literally stuck, in it. To this substratum the nat 
Matter is usually given in philosophical discussions. It wi 
soon, however, acknowledged by all who reflected on the sal 
ject, that the existence of matter cannot be proved by extrins| 
evidence. The answer, therefore, now usually made to Berkek 
and his followers, is, that the belief is intuitive; that mankin): 
in all ages, have felt themselves compelled, by a necessity | 
their nature, to refer their sensations to an external cause 
that even those who deny it in theory, yield to the necessity } 
practice, and both in speech, thought, and feeling, do, equal! 
with the vulgar, acknowledge their sensations to be the effec 
of something external to them: this knowledge, therefore, | 
is affirmed, is as evidently intuitive as our knowledge of ot 
sensations themselves is intuitive. And here the questi¢ 
merges in the fundamental problem of metaphysics propa 
so called; to which science we leave it. 4 
But although the extreme doctrine of the Idealist met 
physicians, that objects are nothing but our sensations a 
the laws which connect them, has not been generally adopte 
by subsequent thinkers; the point of most real importance 
one on which those metaphysicians are now very general il 
considered to have made out their case: viz., that all we kn 
of objects is the sensations which they give us, and the ord | 
of the occurrence of those sensations. Kant himself, on” th 
point, is as explicit as Berkeley or Locke. However firm rm 
convinced that there exists an universe of “ Things in ther | 
selves,” totally distinct from the universe of phenomena, or | 
things as they appear to our senses; and even when bringi 
into use a technical expression (Nowmenon) to denote ¥ whi 
the thing is in itself, as contrasted with the representation \ 
it in our minds; he allows that this representation (the mal atti 
of which, he says, consists of our sensations, though the for 
is given ‘by the laws of the mind itself) is all we know of t 
object: and that the real nature of the Thing is, and byt ! 
constitution of our faculties ever must remain, at least in 1 tl 
present state of existence, an impenetrable mystery tou 
“Of things absolutely or in themselves,” says Sir Willi 
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nilton,* “be they external, be they internal, we know 
ung, or know them only as incognisable; and become 
re of their incomprehensible existence, only as this is in- 
etly and accidentally revealed to us, through certain quali- 
related to our faculties of knowledge, and which qualities, 
n, we cannot think as unconditioned, irrelative, existent 
nd of themselves. All that we know is therefore pheeno- 
al,—phenomenal of the unknown.’+ The same doctrine 
id down in the clearest and strongest terms by M. Cousin, 
3@ observations on the subject are the more worthy of 
ition, as, in consequence of the ultra-German and ontolo- 
character of his philosophy in other respects, they may 
garded as the admissions of an opponent.t 

There is not the slightest reason for believing that what 
all the sensible qualities of the object are a type of any- 


a ae cae ee 
Discussions on Philosophy, &c. Appendix I, pp. 643-4, 
It is to be regretted that Sir William Hamilton, though he often strenu- 
insists on this doctrine, and though, in the passage quoted, he states it 
comprehensiveness and force which leave nothing to be desired, did not 
ently adhere to his own doctrine, but maintained along with it opinions 
rhich it is utterly irreconcileable. See the third and other chapters of 
amination of Sir William Hamilton’ s Philosophy. 
“Nous savons qu’il existe quelque chose hors de nous, parceque nous ne 
a8 expliquer nos perceptions sans les rattacher ¥ des causes distinctes de 
1émes ; nous savons de plus que ces causes, dont nous ne connaissons pas 
ws Pessence, produisent les effets les plus variables, les plus divers, et 
les plus contraires, selon qu’elles rencontrent telle nature ou telle dis- 
n du sujet. Mais savons-nous quelque chose de plus? et méme, vu le 
re indéterminé des causes que nous concevons dans les corps, y a-t-il 
2 chose de plus 4 savoir? Y a-t-il lieu de nous enquérir si nous per- 
les choses telles qu’elles sont? Non évidemment, . - . . dene dig 
> le probléme est insoluble, je dis qu'il est absurde et enferme une contra- 
Nous ne savons pas ce que ces causes sont en elles-mémes, et la raison 
fend de chercher & le connaitre : mais il est bien évident a priori, qu’elles 
pas en elles-mémes ce qu’elles sont par rapport & nous, puisque la présence 
tmodifie nécessairement leur action. Supprimez tout sujet sentant, il 
ain que ces causes agiraient encore puisqu’elles continueraient d’exister : 
es agiraient autrement; elles seraient encore des qualités et des pro- 
Mais qui ne ressembleraient » rien de ce que nous connaissons. Le feu 
ifesterait plus aucune des propriétés que nous lui connaisgons : que 
! C’est ce que nous ne saurons jamais. C'est daillewrs peut-étre un 
€ qui ne répugne pas seulement a la nature de notre esprit, mais & Vessence 
28 choses. Quand méme en effet on supprimerait par la pensée tous les 
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thing inherent in itself, or bear any affinity to its own natu 
A cause does not, as such, resemble its effects; an east wi 
is not like the feeling of cold, nor ‘heat like the steam of be 
ing water. Why then should matter resemble our sensation 
Why should the inmost nature of fire or water resemble { 
impressions made by those objects upon our senses 2* Or) 
what principle are we authorized to deduce from the effec 
anything concerning the cause, except that it is a cause ac 
quate to produce those effects? It may, therefore, safely 
laid down as a truth both obvious in itself, and admitted | 
all whom it is at present necessary to take into consideratic 
that, of the outward world, we know and can know absolut 
nothing, except the sensations which we experience from it. 


ee | 


sujets sentants, il faudrait encore admettre que nul corps ne manifesterait: 
propriétés autrement qu’en relation avec un sujet quelconque, et dans ce 
ses propriétés ne seraient encore que relatives: en sorte yu'il me parait | 
raisonnable d’admettre que les propriétés déterminées des corps n’existent, 
indépendamment d’un sujet quelconque, et que quand on demande si les 1 
priétés de la matitre sont telles que nous les percevons, il faudrait voir aups 
vant si elles sont en tant que déterminées, et dans quel sens il est vrai de 
qu’elles sont.”—Cours d’ Histoire de la Philosophie Morale au 18me stécle, 
legon. 

* An attempt, indeed, has been made by Reid and others, to establish 
although some of the properties we ascribe to objects exist only in our se) 
tions, others exist in the things themselves, being such as cannot possibly 
copies of any impression upon the senses; and they ask, from what sensati 
our notions of extension and figure have been derived? The gauntlet thre 
down by Reid was taken up by Brown, who, applying greater powers of d 
lysis than had previously been applied to the notions of extension and figi 
pointed out that the sensations from which those notions are derived, are 
sations of touch, combined with sensations of a class previously too little adve 
to by metaphysicians, those which have their seat in our muscular frame. 
analysis, which was adopted and followed up by James Mill, has b 
further and greatly improved upon in Professor Bain’s profound work, | 
Senses and the Intellect, and ia the chapters on “Perception” of a work of¢ 
nent analytic power, Mr. Herbert Spencer’s Principles of Psychology. | 
On this point M. Cousin may again be cited in favour of the better doctr' 
M. Cousin recognises, in opposition to Reid, the essential subjectivity of 
conceptions of what are called the primary qualities of matter, as extens 
solidity, &c., equally with those of colour, heat, and the remainder of 
so-called Ap aindans qualities. —Cowrs, ut supra, Ime legon. | 

+ This doctrine, which is the most complete form of the philosophical the 
known as the Relativity of Human Knowledge, has, since the recent revive 
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§ 8. Body having now been defined the external cause, 
d (according to the more reasonable opinion) the unknown 
ternal cause, to which we refer our sensations; it remains 
frame a definition of Mind. Nor, after the preceding ob- 
vations, will this be difficult. For, as our conception of a 
ly is that of an unknown exciting cause of sensations, so 
‘ conception of a mind is that of an unknown recipient, or 
cipient, of them; and not of them alone, but of all our 
er feelings. As body is understood to be the mysterious 
nething which excites the mind to feel, so mind is the 
sterious something which feels and thinks. It is unnecessary 
give in the case of mind, as we gave in the case of matter, 


es 


country of an active interest in metaphysical speculation, been the subject 
greatly increased amount of discussion and controversy ; and dissentients 
» manifested themselves in considerably greater number than I had any 
wledge of when the passage in the text was written. The doctrine has been 
zked from two sides. Some thinkers, among whom are the late Professor 
ier, in his Jnstitutes of Metaphysic, and Professor John Grote in his Fxplo- 
) Philosophica, appear to deny altogether the reality of Noumena, or Things 
hemselves—of an unknowable substratum or support for the sensations 
h we experience, and which, according to the theory, constitute all our 
viedge of an external world. It seems to me, however, that in Professor 
e’s case ut least, the denial of Noumena is only apparent, and that he does 
ssentially differ from the other class of objectors, including Mr. Bailey in 
aluable Letters on the Philosophy of the Human Mind, and (in spite of 
triking passage quoted in the text) also Sir William Hamilton, who con- 
for a direct knowledge by the human mind of more than the sensations—of 
in attributes or properties as they exist not in us, but in the Things them. 
S. 

Vith the first of these opinions, that which denies N oumena, I have, as a 
physician, no quarrel; but, whether it be true or false, it is irrelevant to 
2, And since all the forms of language are in contradiction to it, nothing 
onfusion could result from its unnecessary introduction into a treatise, 

essential doctrine of which could stand equally well with the opposite and 
dited opinion. The other and rival doctrine, that of a direct perception or 
ive knowledge of the outward object as it is in itself, considered as distinct 

the sensations we receive from it, is of far greater practical moment. But 

this question, depending on the nature and laws of Intuitive Knowledge, is 

ithin the province of Logic. For the grounds of my own Opinion con- 

ig it, I must content myself with referring to a work already mentioned— 

xamination of Sir William Hamilton's Philosophy ; several chapters of 

| are devoted to a full discussion of the questions and theories relating to 

ipposed direct perception of external objects, 


5—2 


SR 


68 NAMES AND PROPOSITIONS. 


a particular statement of the sceptical system by which. 
existence as a Thing in itself, distinct from the series of v 
are denominated its states, is called in question. Buti 
necessary to remark, that on the inmost nature (whatevel| 
meant by inmost nature) of the thinking principle, as wel: 
on the inmost nature of matter, we are, and with our facul 
must always remain, entirely in the dark. All which we | 
aware of, even in our own minds, is (in the words of Mr. \ 
a certain “thread of consciousness ;’ a series of feelings, | 
is, of sensations, thoughts, emotions, and volitions, moré¢ 
less numerous and complicated. There is a something 1; 
Myself, or, by another form of expression, my mind, whic 
consider as distinct from these sensations, thoughts, &c 
something which I conceive to be not the thoughts, but | 
being that has the thoughts, and which I can conceive 
existing for ever in a state of quiescence, without any thous 
at all. But what this being is, though it is myself, I have 
knowledge, other than the series of its states of conscioust 
As bodies manifest themselves to me only through the se’ 
tions of which I regard them as the causes, so the thinl: 
principle, or mind, in my own nature, makes itself knowl 
me only by the feelings of which it is conscious. I k: 
nothing about myself, save my capacities of feeling or bi 
conscious (including, of course, thinking and willing): 
were I to learn anything new concerning my own natur 
cannot with my present faculties conceive this new informa, 
to be anything else, than that I have some additional 0 
cities, as yet unknown to me, of feeling, thinking, or willit 

Thus, then, as body is the unsentient cause to whicl| 
are naturally prompted to refer a certain portion of our ‘ 
ings, so mind may be described as the sentient subject (in! 
German sense of the term) of all feelings; that which ha| 
feels them. But of the nature of either body or mind, fut! 
than the feelings which the former excites, and which! 
latter experiences, we do not, according to the best exis! 
doctrine, know anything; and if anything, logic has not! 
to do with it, or with the manner in which the knowledg 
acquired. With this result we may conclude this portio’ 
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‘subject, and pass to the third and only remaining class or 
ision of Nameable ‘Things. 


III. ATTRIBUTES: AND, FIRST, QUALITIES. 


§ 9. From what has already been said of Substance, 
it is to be said of Attribute is easily deducible. For if we 
ww not, and cannot know, anything of bodies but the sensa- 


is which they excite in us or in others, those sensations , 
st be all that we can, at bottom, mean by their attributes ; ' 


the distinction which we verbally make between ,the pro- 
ies of things and the sensations we receive from them, 
st originate in the convenience of discourse rather than in 
nature of what is signified by the terms. 

Attributes are usually distributed under the three heads of 
ality, Quantity, and Relation. We shall come to the two 
er presently ; in the first place we shall confine ourselves 
he former. 

Let us take, then, as our example, one of what are termed 
sensible qualities of objects, and let that example be white- 
3. When we ascribe whiteness to any substance, as, for 
ance, snow; when we say that snow has the quality white- 
3, What do we really assert? Simply, that when snow is 
ent to our organs, we have a particular sensation, which 
are accustomed to call the sensation of white. But how do 
now that snow is present? Obviously by the sensations 
ch I derive from it, and not otherwise. JI infer that the 
ct 1s present, because it gives me a certain assemblage or 
es of sensations. And when I ascribe to it the attribute 
teness, My meaning is only, that, of the sensations com- 
ng this group or series, that which I call the sensation of 
te colour is one. 

This is one view which may be taken of the subject. But 
e is also another and a different view. It may be said, that 
true we know nothing of sensible objects, except the sen- 
ons they excite in us; that the fact of our receiving from 
w the particular sensation which is called a sensation of 
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white, is the ground on which we ascribe to that substance t3 
quality whiteness; the sole proof of its possessing that quali, 
But because one thing may be the sole evidence of the exi: 
ence of another thing, it does not follow that the two are 03 
and the same. ‘The attribute whiteness (it-may be said) is rt 
the fact of receiving the sensation, but something in t3 
object itself; a power inherent in it; something in virtue f 
which the object produces the sensation. And when we afi 
that snow possesses the attribute whiteness, we do not mery 
assert that the presence of snow produces in us that sensati¢, 
but that it does so through, and by reason of, that powsy i 
quality. | 
For the purposes of logic it is not of material importa 
which of these opinions we adopt. The full discussion of t 
subject belongs to the other department of scientific inquii, 
so often alluded to under the name of metaphysics; but it mr 
be said here, that for the doctrine of the existence of a pecul? 
species of entities called qualities, I can see no foundatit 
except in a tendency of the human mind which is the cause! 
many delusions. I mean, the disposition, wherever we mé 
with two names which are not precisely synonymous, to sv: 
pose that they must be the names of two different thing; 
whereas in reality they may be names of the same thing view, 
in two different lights, or under different suppositions as } 
surrounding circumstances. Because quality and sensati. 
cannot be put indiscriminately one for the other, it is Suppos. 
that they cannot both signify the same thing, namely, t} 
impression or feeling with which we are affected through 0° 
senses by the presence of an object; though there is at] les 
no absurdity in supposing that this identical impression ; 
feeling may be called a sensation when considered merely 
~ itself, and a quality when looked at in relation to any one’ 
the numerous objects, the presence of which to our orga’ 
excites 1n our minds that among various other sensations : 
feelings. And if this be admissible as a supposition, it res| 
with those who contend for ap entity per se called a qualit 
to show that their opinion is preferable, or is anything in fa| 
but a lingering remnant of the scholastic doctrine of occu 
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ises ; the very absurdity which Moliére so happily ridiculed 
en he made one of his pedantic physicians account for the 
t that “opium endormit,” by the maxim “ parce qu'il a une 
tu soporifique.” 
Tt is evident that when the physician stated that opium 
l “une vertu soporifique,” he did not account for, but merely 
erted over again, the fact that it endormit. In like manner, 
en we say that snow is white because it has the quality of 
iteness, we are only re-asserting in more technical language 
fact that it excites in us the sensation of white. If it be 
1 that the sensation must have some cause, I answer, its 
ise is the presence of the assemblage of phenomena which 
ermed the object. When we have asserted that as often as 
object is present, and our organs in their normal state, the 
sation takes place, we have stated all that we know about 
matter. ‘here is no need, after assigning a certain and 
elligible cause, to suppose an occult cause besides, for the 
‘pose of enabling the real cause to produce its effect. If I 
asked, why does the presence of the object cause this sen- 
ion in me, I cannot tell: I can only say that such is my 
ure, and the nature of the object ; that the fact forms a 
t of the constitution of things. And to this we must at 
t come, even after interpolating the imaginary entity. 
latever number of links the chain of causes and effects may 
sist of, how any one link produces the one which is next 
t, remains equally inexplicable to us. It is as easy to com- 
hend that the object should produce the sensation directly 
| at once, as that it should produce the same sensation by 
aid of something else called the power of producing it. 
But, as the difficulties which may be felt in adopting this 
v of the subject cannot be removed without discussions 
iscending the bounds of onr science, I content myself with 
assing indication, and shall, for the purposes of logic, adopt 
inguage compatible with either view of the nature of quali- 
. I shall say,—what at least admits of no dispute,—that 
quality of whiteness ascribed to the object snow, is grounded 
its exciting in us the sensation of white; and adopting the 
guage already used by the school logicians in the case of the 


in each of them there exists or occurs, or has existed 0 
- occurred, or may be expected to exist or occur, some fact 0 
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kind of attributes called Relations, I shall term the sensatio 
of white the foundation of the quality whiteness. For logic, 
purposes the sensation is the only essential part of what | 
meant by the word; the only part which we ever can be coi 
cerned in proving. When that is proved, the quality is proved 
if an object excites a sensation, it has, of course, the power ( 
exciting it. | 


IV. RELATIONS. 


a ae 


§ 10. The qualities of a body, we have said, are th 
attributes grounded on the sensations which the presence ( 
that particular body to our organs excites in our minds. Br 
when we ascribe to any object the kind of attribute called | 
Relation, the foundation of the attribute must be somethin 
in which other objects are concerned besides itself and val 
percipient. : 

As there may with propriety be said to be a relation a 
tween any two things to which two correlative names are 0 
may be given, we may expect to discover what constitutes — 
relation in general, if we enumerate the principal cases in whic. 
mankind have imposed correlative names, and observe’ whal 
these cases have in common. . i 

What, then, is the character which is possessed in commoi 
by states of circumstances so heterogeneous and discordant a| 
these: one thing like another; one thing wnlike another ; on 
thing near another; one thing far from another; one thin) 
before, after, along with another; one thing greater, eqildil 
less, than another; one thing the cause of another, the effec 
of another; one person the master, servant, child, parent 
debtor, creditor, sovereign, subject, attorney, client, of anothel 
and so on? i 

Omitting, for the present, the case of Resemblance, (a re 
lation which requires to be considered separately,) there seem) 


to be one thing common to all these cases, and only one; tha 


phenomenon, into which the two things which are said to 
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uted to each other, both enter as parties concerned. This 
t, or phenomenon, is what the Aristotelian logicians called 
Jundamentum relationis. Thus in the relation of greater 
| less between two magnitudes, the fundamentum relationis 
he fact that one of the two magnitudes could, under certain 
ditions, be included in, without entirely filling, the space 
upied by the other magnitude. In the relation of master 
servant, the fundamentum relationis is the fact that the 
has undertaken, or is compelled, to perform certain services 
the benefit and at the bidding of the other. Examples 
ht be indefinitely multiplied; but it is already obvious 
, whenever two things are said to be related, there is some 
, or series of facts, into which they both enter; and that 
never any two things are involved in some one fact, or 
8 of facts, we may ascribe to those two things a mutual 
“ion grounded on the fact. Even if they have nothing in 
mon but what is common to all things, that they are 
ibers of the universe, we call that a relation, and deno- 
ite them fellow-creatures, fellow-beings, or fellow-denizens 
1@ universe. But in proportion as the fact into which the 
objects enter as parts is of a more special and peculiar, or 
more complicated nature, so also is the relation grounded 
1 it. And there are as many conceivable relations as there 
onceivable kinds of fact in which two things can be jointly 
erned. 
n the same manner, therefore, as a quality is an attribute 
nded on the fact that a certain sensation or sensations are 
uced in us by the object, so an attribute grounded on some 
into which the object enters jointly with another object, 
relation between it and that other object. But the fact in 
atter case consists of the very same kind of elements as 
act in the former; namely, states of consciousness. Jn 
case, for example, of any legal relation, as debtor and 
tor, principal and agent, guardian and ward, the Sunda- 
um relationis consists entirely of thoughts, feelings, and 
ons (actual or contingent), either of the persons them- 
8 or of other persons concerned in the same series of trans- 
ns; as, for instance, the intentions which would be formed 
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by a judge, in case a complaint were made to his tribunal) 
the infringement of any of the legal obligations imposed | 
the relation; and the acts which the’ judge would perform : 
consequence; acts being (as we have already seen) anoth 
word for intentions followed by an effect, and that effect beir 
but another word for sensations, or some other feelings, occ! 
sioned either to the agent himself or to somebody else. The’ 
is no part of what the names expressive of the relation impl 
that is not resolvable into states of consciousness; outwa’ 
objects being, no doubt, supposed throughout as the causes 1 
which some of those states of consciousness are excited, ar 
minds as the subjects by which all of them are experience| 
but neither the external objects nor the minds making the 
existence known otherwise than by the states of consciousnet 
Cases of relation are not always so complicated as those : 
which we last alluded. The simplest of all cases of relativ 
are those expressed by the words antecedent and consequel 
and by the word simultaneous. If we say, for instance, th 
dawn preceded sunrise, the fact in which the two things, day, 
and sunrise, were jointly concerned, consisted only of the ty 
things themselves; no third thing entered into the fact | 
phenomenon at all. Unless, indeed, we choose to call the st 
cession of the two objects a third thing; but their success? 
is not something added to the things themselves; it is som 
thing involved in them. Dawn and sunrise announce ther 
selves to our consciousness by two successive sensations. 0: 
consciousness of the succession of these sensations is not a thi 
sensation or feeling added to them ; we have not first the t) 
feelings, and then a feeling of their succession. To have t) 
feelings at all, implies having them either successively, or e 
simultaneously. Sensations, or other feelings, being giv 
succession and simultaneousness are the two conditions, tot 
alternative of which they are subjected by the nature of ‘ 
faculties; and no one has been able, or needs expect, to anal; 
the matter any farther. j 


§ 11. In a somewhat similar position are two other 80 
of relations, Likeness and Unlikeness. I have two sensatio! 
| 
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will suppose them to be simple ones; two sensations of 
ite, or one sensation of white and another of black. I call 
first two sensations like ; the last two unlike. What is 
fact or phenomenon constituting the fundamentum of this | 
ution? The two sensations first, and then what we call a 
ling of resemblance, or of want of resemblance. Let us 
fine ourselves to the former case. Resemblance is evidently 
eling ; a state of the consciousness of the observer. Whether 
feeling of the resemblance of the two colours be a third 
e of consciousness, which I have after having the two sen- 
ons of colour, or whether (like the feeling of their succes- 
1) it is involved in the sensations themselves, may be a | 
ter of discussion. But in either case, these feelings of | 
mblance, and of its opposite dissimilarity, are parts of our | 
ure; and parts so far from being capable of analysis, that | 
y are pre-supposed in every attempt to analyse any of our | 
ar feelings. Likeness and unlikeness, therefore, as well 
intecedence, sequence, and simultaneousness, must stand 
‘tt among relations, as things sui generis. They are 
ibutes grounded on facts, that is, on states of conscious- 

, but on states which are peculiar, unresolvable, and 
plicable. 

But, though likeness or unlikeness cannot be resolved into 
hing else, complex cases of likeness or unlikeness can be 
lved into simpler ones. When we say of two things which 
ist of parts, that they are like one another, the likeness of 
wholes does admit of analysis; it is compounded of like- 
es between the various parts respectively, and of likeness 
leir arrangement. Of how vast a variety of resemblances 
arts must that resemblance be composed, which induces 

) say that a portrait, or a landscape, is like its original. 
1€ person mimics another with any success, of how many 
le likenesses must the general or complex likeness be 
sounded: likeness in a succession of bodily postures ; 
8s In voice, or in the accents and intonations of the 
'; likeness in the choice of words, and in the thoughts 


mtiments expressed, whether by word, countenance, or 
re, 
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) All likeness and unlikeness of which we have any cogni 

zance, resolve themselves into likeness and unlikeness betweei 
states of our own, or some other, mind. When we say tha 
one body is like another, (since we know nothing of bodies bu 
the sensations which they excite,) we mean really that there 1 
a.resemblance between the sensations excited by the two bodies 
or between some portion at least of those sensations. If w 
say that two attributes are like one another, (since we kno: 
nothing of attributes except the sensations or states of feelin 
on which they are grounded,) we mean really that thos 
sensations, or states of feeling, resemble each other. We mal 
also say that two relations are alike. The fact of resemblanc 
between relations is sometimes called analogy, forming one ¢ 
the numerous meanings of that word. The relation in whic 
Priam stood to Hector, namely, that of father and son, resem 
bles the relation in which Philip stood to Alexander ; resemble 
it so closely that they are called the same relation. The reli 
tion in which Cromwell stood to England resembles the reli 
tion in which Napoleon stood to France, though not so closel 
as to be called the same relation. The meaning in both ther 
instances must be, that a resemblance existed between it 
facts which constituted the fundamentum relationis. 

This resemblance may exist in all conceivable gradation, 
from perfect undistinguishableness to something extreme 
slight. When we say, that a thought suggested to the mit 
of a person of genius is like a seed cast into the groun 
because the former produces a multitude of other thought! 
and the latter a multitude of other seeds, this 1s sayil 
that between the relation of an inventive mind to a thoug: 
contained in it, and the relation of a fertile soil to a set 
contained in it, there exists a resemblance: the real reset 
blance being in the two fundamenta relationis, in eat 
of which there occurs a germ, producing by its develo: 
ment a multitude of other things similar to itself, Ar 
as, whenever two objects are jointly concerned in a phen 
menon, this constitutes a relation between those object 
so, if we suppose a second pair of objects concerned in: 
second phenomenon, the slightest resemblance between a 
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ro phenomena is sufficient to admit of its being said that 
e two relations resemble ; provided, of course, the points of 
semblance are found in those portions of the two pheno- 
ena respectively which are connoted by the relative names. 
While speaking of resemblance, it is necessary to take 
tice of an ambiguity of language, against which scarcely 
'Y one is sufficiently on his guard. Resemblance, when it 
ists in the highest degree of all, amounting to undis- 
iguishableness, is often called identity, and the two similar 
ings are said to be the same. I say often, not always ; 
rf we do not say that two visible objects, two persons for 
stance, are the same, because they are so much alike that 
e might be mistaken for the other: but we constantly use 
is mode of expression when speaking of feelings; as when 
‘ay that the sight of any object gives me the same sensation 
emotion to-day that it did yesterday, or the same which it 
es to some other person. This is evidently an incorrect 
plication of the word same; for the feeling which I had 
terday is gone, never to return; what I have to-day is 
other feeling, exactly like the former perhaps, but distinct 
mit; and it is evident that two different persons cannot 
experiencing the same feeling, in the sense in which we 
that they are both sitting at the same table. By a 
ular ambiguity we say, that two persons are ill of the 
ve disease ; that two persons hold the same office; not in 
sense in which we say that they are engaged in the same 
enture, or sailing in the same ship, but in the sense that 
y fill offices exactly similar, though, perhaps, in distant 
ces. Great confusion of ideas is often produced, and 
ny fallacies engendered, in otherwise enlightened under- 
dings, by not being sufficiently alive to the fact (in itself 

always to be avoided), that they use the same name to 
ress ideas so different as those of identity and undis- 
suishable resemblance. Among modern writers, Arch- 
10p Whately stands almost alone in having drawn atten- 
| to this distinction, and to the ambiguity connected 
Vat. 


Several relations, generally called by other names, are really 
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cases of resemblance. As, for example, equality ; which: 
but another word for the exact resemblance commonly cal! 
identity, considered as subsisting between things in respect. 
their quantity. And this example forms a suitable transiti: 


to the third and last of the three heads under which, as alreaj 
remarked, Attributes are commonly arranged. 


V. QUANTITY. 


§ 12. Let us imagine two things, between which th: 
is no difference (that is, no dissimilarity), except in quant} 
alone: for instance, a gallon of water, and more than) 
gallon of water. A gallon of water, like any other exten! 
object, makes its presence known to us by a set of sensatic: 
which it excites. Ten gallons of water are also an exter 
object, making its presence known to us in a similar mann( 
and as we do not mistake ten gallons of water for a gall 
of water, it is plain that the set of sensations is more or Is 
different in the two cases. In like manner, a gallon of wat, 
and a gallon of wine, are two external objects, making th! 
presence known by two sets of sensations, which sensatic: 
are different from each other. In the first case, however, : 
say that the difference is in quantity ; in the last there i 
difference in quality, while the quantity of the water and! 
the wine is the same. What is the real distinction betwe 
the two cases? It is not the province of Logic to anal 
it: nor to decide whether it is susceptible of analysis or D 
For us the following considerations are sufficient. It 
evident that the sensations I receive from the gallon f 
water, and those I receive from the gallon of wine, are 1 
the same, that is, not precisely alike ; neither are they al? 
gether unlike: they are partly similar, partly dissimils 
and that in which they resemble is precisely that in whi 
alone the gallon of water and the ten gallons do not resem): 
That in which the gallon of water and the gallon of wine ! 
like each other, and in which the gallon and the ten gallo 
of water are unlike each other, is called their quantity. TJ 
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eness and unlikeness I do not pretend to explain, no more 
an any other kind of likeness or unlikeness. But my object 
to show, that when we say of two things that they differ 
quantity, just as when we say that they differ in quality, 
> assertion is always grounded on a difference in the sensa- 
ns which they excite. Nobody, I presume, will say, that 
see, or to lift, or to drink, ten gallons of water, does 
i include in itself a different set of sensations from those 
seeing, lifting, or drinking one gallon; or that to see or 
idle a foot-rule, and to see or handle a yard-measure made 
tly like it, are the same sensations. I do not undertake 
say what the difference in the sensations is, Everybody 
ws, and nobody can tell; no more than any one could tell 
it white is to a person who had never had the sensation. 
| the difference, so far as cognizable by our faculties, lies in 
sensations. Whatever difference we Say there is in the 
igs themselves, is, in this as in all other cases, grounded, 

grounded exclusively, on a difference in the sensations 
ted by them. 


VI. ArrrisputEs CoNCLUDED. 


§ 138. Thus, then, all the attributes of bodies which are 
sed under Quality or Quantity, are grounded on the 
ations which we receive from those bodies, and may be 
ed, the powers which the bodies have of exciting those 
ations. And the same general explanation has been found 
ply to most of the attributes usually classed under the 
of Relation. They, too, are grounded on some fact 
1enomenon into which the related objects enter as parts ; 
fact or phenomenon having no meaning and no existence 
» except the series of sensations or other states of con- 
sness by which it makes itself known; and the relation 
} simply the power or capacity which the object possesses — 
king part along with the correlated object in the produc- 
f that series of sensations or states of consciousness. We 
been obliged, indeed, to recognise a somewhat different 
cter in certain peculiar relations, those of succession and 
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simultaneity, of likeness and unlikeness. These, not ben 
grounded on any fact or phenomenon distinct from the relat, 
objects themselves, do not admit of the same kind of analys| 
But these relations, though not, like other relations, ground, 
on states of consciousness, are themselves states of consciot: 
ness: resemblance is nothing but our feeling of resemblance; 
succession is nothing but our feeling of succession. Or, if th) 
be disputed (and we cannot, without transgressing the bouns 
of our science, discuss it here), at least our knowledge f 
these relations, and even our possibility of knowledge, is ec 
fned to those which subsist between sensations, or ott: 
states of consciousness; for, though we ascribe resemblan| 
or succession, or simultaneity, to objects and to attribut, 
it is always in virtue of resemblance or succession or sim» 
taneity in the sensations or states of consciousness whi 
those objects excite, and on which those attributes | 


grounded. 


§ 14. In the preceding investigation we have, for { 
sake of simplicity, considered bodies only, and omitted min. 
But what we have said, is applicable, mutatis mutandis, to i 
latter. ‘The attributes of minds, as well as those of bodi, 
are grounded on states of feeling or consciousness. But! 
the case of a mind, we have to consider its own states, : 
well as those which it produces in other minds. Every ati: 
bute of a mind consists either in being itself affected m 
certain way, or affecting other minds in a certain way. Ci 
sidered in itself, we can predicate nothing of it but the seis 
of its own feelings. When we say of any mind, that its 
devout, or superstitious, or meditative, or cheerful, we mé! 
that the ideas, emotions, or volitions implied in those wo!) 
form a frequently recurring part of the series of feelings! 
states of consciousness, which fill up the sentient existence! 
that mind. 

In addition, however, to those attributes of a mind whi 
are grounded on its own states of feeling, attributes may 
be ascribed to it, in the same manner as to a body, groun! 
on the feelings which it excites in other minds. A mind di 
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indeed, like a body, excite sensations, but it may excite 


ughts or emotions. The most important example of attri- , 


2s ascribed on this ground, is the employment of terms ex- 
sive of approbation or blame. When, for example, we say 
ny character, or (in other words) of any mind, that it is 
irable, we mean that the contemplation of it excites the 
iment of admiration; and indeed somewhat more, for the 
limplies that we not only feel admiration, but approve 
sentiment in ourselves. In some cases, under the sem- 
ce of a single attribute, two are really predicated: one of 
1, a state of the mind itself; the other, a state with which 
r minds are affected by thinking of it. As when we say 
1y one that he is generous. The word generosity expresses 
‘tain state of mind, but being a term of praise, it also ex- 
ses that this state of mind excites in us another mental 
, called approbation. The assertion made, therefore, is 
old, and of the following purport: Certain feelings form 
tually a part of this person's sentient existence; and the 
of those feelings of his, excites the sentiment of approba- 
in ourselves or others, 
is we thus ascribe attributes to minds on the ground of 
sand emotions, so may we to bodies on similar grounds, 
hot solely on the ground of'sensations: as in speaking of 
beauty of a statue; since this attribute is grounded on 
eculiar feeling of pleasure which the statue produces in 
ninds; which is not a sensation, but an emotion. 


VII. Generar Resutrs. 


15. Our survey of the varieties of Things which have 
or which are capable of being, named—which have been, 
e capable of being, either predicated of other Things, 
emselves made the subject of predications—is now con- 
ah 

ur enumeration commenced with Feelings. These we 
ulously distinguished from the objects which excite them, 


tom the organs by which they are, or may be supposed 
L. I. 6 
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to be, conveyed. Feelings are of four sorts: Sensation! 
Thoughts, Emotions, and Volitions. What are called Perce 
tions are merely a particular case of Belief, and belief is a kir 
of thought. Actions are merely volitions followed by an effec 
If there be any other kind of mental state not included und 
these subdivisions, we did not think 1t necessary or proper - | 
this place to discuss its existence, or the rank which ought | 
be assigned to it. | 
After Feelings we proceeded to Substances. These are eith 
Bodies or Minds. Without entering into the grounds of ¢) 
metaphysical doubts which have been raised concerning the e 
istence of Matter and Mind as objective realities, we stated - 
sufficient for us the conclusion in which the best thinkers 8 
now for the most part agreed, that all we can know of Matt 
is the sensations which it gives us, and the order of oceurren) 
of those sensations; and that while the substance Body ist 
unknown cause of our sensations, the substance Mind is { 
unknown recipient. a 
The only remaining class of Nameable Things is Attribute 

and these are of three kinds, Quality, Relation, and Quant 
Qualities, like substances, are known to us no otherwise thi 
by the sensations or other states of consciousness which th) 
excite: and while, in compliance with common usage, we he 
continued to speak of them as a distinct class of Things, : 
showed that in predicating them no one means to predic; 
anything but those sensations or states of consciousness, | 
which they may be said to be grounded, and by which ale 
they can be defined or described. Relations, except the sim: 
cases of likeness and unlikeness, succession and simultane) 
are similarly grounded on some fact or phenomenon, that | 
on some series of sensations or states of consciousness, M! 
or less complicated. The third species of Attribute, Quant’ 
is also manifestly grounded on something in our sensation®! 
states of feeling, since there is an indubitable difference im 
sensations excited by a larger and a smaller bulk, or by a gret! 
or a less degree of intensity, in any object of sense or of ¢: 
sciousness. All attributes, therefore, are to us nothing | 
either our sensations and other states of feeling, or someth| 
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xtricably involved therein; and to this even the peculiar 
 sumple relations just adverted to are not exceptions. Those 
uliar relations, however, are so important, and, even if they 
ht in strictness be classed among states of consciousness, 
so fundamentally distinct from any other of those states, 
,it would be a vain subtlety to confound them under that 
mon head, and it is necessary that they should be classed 
rt. | 

As the result, therefore, of our analysis, we obtain the fol- 
ng as an enumeration and classification of all Nameable 
ngs :— 

Ist. Feelings, or States of Consciousness. 

2nd. The Minds which experience those feelings, 

3rd. The Bodies, or external objects, which excite certain 
hose feelings, together with the powers or properties 
reby they excite them ; these last being included rather in 
phance with common opinion, and because their existence 
ken for granted in the common language from which I 
lot prudently deviate, than because the recognition of such 
IS OY properties as real existences appears to be warranted 
sound philosophy. 

ith, and last. The Successions and Co-existences, the Like- 
es and Unlikenesses, between feelings or states of con- 
isness. Those relations, when considered as subsisting 
een other things, exist in reality only between the states 
msciousness which those things, if bodies, excite, if minds, 
r excite or experience. 

his, until a better can be suggested, may serve as a sub- 
ie for the abortive Classification of E:xistences, termed the 
yories of Aristotle. The practical application of it will 
w when we commence the inquiry into the Import of Pro- 
ions; in other words, when we inquire what it is which 
ind actually believes, when it gives what is called its 
t to a proposition. 

hese four classes comprising, if the classification be correct, 
ameable Things, these or some of them must of course 
ose the signification of all names ; and of these, or some 
m, is made up whatever we call a fact, 
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For distinction’s sake, every fact which is solely | 
of feelings or states of consciousness considered as such, is ofl, 
called a Psychological or Subjective fact ; while every fit 
which is composed, either wholly or in part, of something d- 
ferent from these, that is, of substances and attributes, is cal] 
an Objective fact. We may say, then, that every object 
fact is grounded on a corresponding subjective one; and Is 
no meaning to us, (apart from the subjective fact which cor- 
sponds to it,) except as a name for the unknown and inscruta? 
process by which that subjective or psychological fact 1s brougt 


to pass. 


q 
| 
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CHAPTER IV. 


OF PROPOSITIONS. 


§ 1. In treating of Propositions, as already in treating 
Names, some considerations of a comparatively elementary 
jure respecting their form and varieties must be premised, 
‘ore entering upon that analysis of the import conveyed by 
mm, which is the real subject and purpose of this preliminary 
ok. 

A proposition, we have before said, is a portion of discourse }{ 
which a predicate is affirmed or denied of a subject. A I 
dicate and a subject are all that is necessarily required to 
ke up a proposition : but as we cannot conclude from merely 
ing two names put together, that they are a predicate and 
ubject, that is, that one of them is intended to be affirmed or 
lied of the other, it is necessary that there should be some 
de or form of indicating that such is the intention; some 
n to distinguish a predication from any other kind of dis- 
ise. ‘This is sometimes done by a slight alteration of one 
the words, called an unflection ; as when we say, Fire 
ns; the change of the second word from burn to burns 
wing that we mean to affirm the predicate burn of the sub- 
i fire. But this function is more commonly fulfilled by the 
rd 7s, when an affirmation is intended, is not, when a 
ration; or by some other part of the verb to be. The word 
ich thus serves the purpose of a sign of predication is called, 
we formerly observed, the copula. It is important that 
re should be no indistinctness in our conception of the 
ure and office of the copula; for confused notions respect- 

it are among the causes which have spread mysticism 
r the field of logic, and perverted its speculations into 
omachies. 

It is apt to be supposed that the copula is something more 
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than a mere sign of predication ; that it also signifies existen, 
In the proposition, Socrates is just, it may seem to be impli 
not only that the quality just can be affirmed of Socrates, ti 
moreover that Socrates is, that is to say, exists. This, ho. 
ever, only shows that there is an ambiguity in the word 4s ;; 
word which not only performs the function of the copula\ 
affirmations, but has also a meaning of its own, in virtue [ 
which it may itself be made the predicate of a propositi¢, 
That the employment of it as a copula does not necessar} 
include the affirmation of existence, appears from such a pr 
position as this, A centaur is a fiction of the poets; where! 
cannot possibly be implied that a centaur exists, since ti 
proposition itself expressly asserts that the thing has no 1 
existence. oy 

Many volumes might be filled with the frivolous specu! 
tions concerning the nature of Being, (ro dv, ovata, Ens, En) 
tas, Essentia, and the like) which have arisen from overlod 
ing this double meaning of the word to be; from supposi| 
that when it signifies to exist, and when it signifies to be sor 
specified thing, as to be a man, to be Socrates, to be seen } 
spoken of, to be a phantom, even to be a nonentity, it me 
_ still, at bottom, answer to the same idea; and that a meant 
must be found for it which shall suit all these cases. The fi 
which rose from this narrow spot diffused itself at an eat 
period over the whole surface of metaphysics. Yet it becom 
us not to triumph over the great intellects of Plato and A 
stotle because we are now able to preserve ourselves from mai 
errors into which they, perhaps inevitably, fell. The fir 
teazer of a modern steam-engine produces by his exertio| 
far greater effects than Milo of Crotona could, but he isa 
therefore a stronger man. The Greeks seldom knew a 
language but their own. This rendered it far more diffict 
for them than it is for us, to acquire a readiness in detectii 
ambiguities. One of the advantages of having accurate 
studied a plurality of languages, especially of those languag 
which eminent thinkers have used as the vehicle of the 
thoughts, is the practical lesson we learn respecting the aml 
guities of words, by finding that the same word in one la) 
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we corresponds, on different occasions, to different words 
another. When not thus exercised, even the strongest 
lerstandings find it difficult to believe that things which 
7 @ common name, have not in some respect or other a 
amon nature; and often expend much labour very unpro- 
bly (as was frequently done by the two philosophers just 
ntioned) in vain attempts to discover in what this common 
ure consists. But, the habit once formed, intellects much 
rior are capable of detecting even ambiguities which are 
amon to many languages: and it is surprising that the one 
vy under consideration, though it exists in the modern lan- 
wes as well as in the ancient, should have been overlooked 
almost all authors. The quantity of futile speculation 
ich had been caused by a misapprehension of the nature 
the copula, was hinted at by Hobbes; but Mr. Mill* was, 
elieve, the first who distinctly characterized the ambiguity, 
| pointed out how many errors in the received systems of 
losophy it has had to answer for. It has indeed misled 
moderns scarcely less than the ancients, though their 
takes, because our understandings are not yet so com- 
ely emancipated from their influence, do not appear equally 
tional. 
We shall now briefly review the principal distinctions 
ich exist among propositions, and the technical terms most 
amonly in use to express those distinctions. 


§ 2. A proposition being a portion of discourse in which 
1ething is affirmed or denied of something, the first divi- 
2 of propositions is into affirmative and negative. An 
mative proposition is that in which the predicate is 
rmed of the subject; as, Cesar is dead. A negative pro- 
ition is that in which the predicate is denied of the subject ; 
Cesar is not dead. The copula, in this last species of 
position, consists of the words is not, which are the sign of 
ation ; is being the sign of affirmation. 

Some logicians, among whom may be mentioned Hobbes, 


* Analysis of the Human Mind, i, 126 et seq. 
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state this distinction differently; they recognise only 
form of copula, is, and attach the negative sign to the pre. 
cate. “ Cesar is dead,” and “ Cesar is not dead,” accord: 
to these writers, are propositions agreeing not in the subj 
and een eet, but in the subject only. They do not consit 
“dead,” but “not dead,” to be the predicate of the secc| 
proposition, and they accordingly define a negative prope: 
tion to be one in which the predicate is a negative nar, 
The point, though not of much practical moment, desery 
notice as an example (not unfrequent in logic) where ' 
means of an apparent simplification, but which is meré’ 
verbal, matters are made more complex than before. 1! 
notion of these writers was, that they could get rid of t 
distinction between affirming and denying, by treating eve 
case of denying as the affirming of a negative name. Bi 
what is meant by a negative name? A name expressive 
the absence of an attribute. So that when we affirm a negati 
name, what we are really predicating is absence and 7 
presence; we are asserting not that anything is, but th 
something is not; to express which operation no word seei 
so proper as the word denying. The fundamental distin 
_ tion is between a fact and the non-existence of that fac 
between seeing something and not seeing it, between Casa’ 
being dead and his not being dead; and if this were a mere 
verbal distinction, the generalization which brings bo 
within the same form of assertion would be a real simpli| 
cation : the distinction, however, being real, and in the faci 
it is the generalization confounding the distinction that | 
merely verbal; and tends to obscure the subject, by treatir 
the difference between two kinds of truths as if it were on’ 
a difference between two kinds of words. To put thin; 
together, and to put them or keep them asunder, wi 
remain different operations, whatever tricks we may pli 
with language. | 

A remark of a similar nature may be applied to most’ 
those distinctions among propositions which are said to ha\ 
reference to their modality; as, difference of tense or timé 
the sun did rise, the sun is rising, the sun will rise, Thet 
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srences, like that between affirmation and negation, might 
zlossed over by considering the incident of time as a mere 
lification of the predicate: thus, The sun is an object 
ing risen, The sun is an object now rising, The sun is an 
ct to rise hereafter. But the simplification would be merely 
yal. Past, present, and future, do not constitute so many 
rent kinds of rising; they are designations belonging to 
event asserted, to the sun's rising to-day. They affect, 
the predicate, but the applicability of the predicate to the 
icular subject. That which we affirm to be past, present, 
uture, is not what the subject signifies, nor what the pre- 
te signifies, but specifically and expressly what the pre- 
tion signifies; what is expressed only by the proposition 
uch, and not by either or both of the terms. Therefore 
circumstance of time is properly considered as attaching 
he copula, which is the sign of predication, and not to the 
icate. If the same cannot be said of such modifications 
hese, Cesar may be dead; Cesar is perhaps dead; it is 
ible that Ceesar is dead ; itis only because these fall alto- 
ler under another head, being properly assertions not of 
hing relating to the fact itself, but of the state of our own 
Lin regard to it; namely, our absence of disbelief of it. 
s “Cesar may be dead” means “I am not sure that Cesar 
ive. 


) 8. The next division of propositions is into Simple 
Complex. A simple proposition is that in which one 
icate is affirmed or denied of one subject. A complex 
osition is that in which there is more than one predicate, 
ore than one subject, or both. 

At first sight this division has the air of an absurdity; a 
mn distinction of things into one and more than one; as 
e were to divide horses into single horses and teams of 
es. And it is true that what is called a complex proposi- 
is often not a proposition at all, but several proposi- 
, held together by a conjunction. Such, for example, is 
; Cesar is dead, and Brutus is alive: or even this, Cesar 
sad, but Brutus is alive. There are here two distinct 
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assertions; and we might as well call a street a com| 
house, as these two propositions a complex proposition.| 
is true that the syncategorematic words and and but ha} 
meaning; but that meaning is so far from making the | 
propositions one, that it adds a third proposition to tl 
All particles are abbreviations, and generally abbreviat) 
of propositions ; a kind of short-hand, whereby that wl 
to be expressed fully, would have required a propositio| 
a series of propositions, is suggested to the mind at q 
Thus the words, Cesar is dead and Brutus is alive,’ 
equivalent to these: Cesar is dead; Brutus is alive; | 
desired that the two preceding propositions should be tho 
of together. If the words were, Cesar is dead but Bruty 
alive, the sense would be equivalent to the same three | 
positions together with a fourth; “ between the two prece) 
propositions there exists a contrast:” viz. either between) 
two facts themselves, or between the feelings with which | | 
desired that they should be regarded. 

In the instances cited the two propositions are | 
visibly distinct, each subject having its separate predii 
and each predicate its separate subject. For brevity, hows 
and to avoid repetition, the propositions are often ble: 
together: as in this, “‘ Peter and James preached at J erus) 
and in Galilee,” which contains four propositions : I 
preached at Jerusalem, Peter preached in Galilee, 
preached at Jerusalem, James preached in Galilee. 

We have seen that when the two or more cron 
comprised in what is called a complex proposition are ‘ 
absolutely, and not under any condition or proviso, it is 
a proposition at all, but a plurality of propositions; ¢ 
what it expresses is not a single assertion, but several ai 
tions, which, if true when joined, are true also when separ 
But there is a kind of proposition which, though it cont 
a plurality of subjects and of predicates, and may be sai 
one sense of the word to consist of several propositions, | 
tains but one assertion; and its truth does not at all i 
that of the simple propositions which compose it. | 
example of this is, when the simple propositions are | 
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ed by the particle or ; as, Either A is B or C is D; or by 
particle if; as, Ais Bif Cis D. Inthe former case, the 
osition is called disjunctive, in the latter, conditional : the 
e hypothetical was originally common to both. As has 
_well remarked by Archbishop Whately and others, the 
metive form is resolvable into the conditional; every dis- 
tive proposition being equivalent to two or more con- 
nal ones. ‘‘ Kither A is B or C is D,” means, “if A is 
B, Cis D; and if C isnot D, Ais B.” All hypothetical 
ositions, therefore, though disjunctive in form, are con- 
nal in meaning; and the words hypothetical and condi- 
il may be, as indeed they generally are, used synony- 
sly. Propositions in which the assertion is not dependent 
condition, are said, in the language of logicians, to be 
orical. 

in hypothetical proposition is not, like the pretended com- 
propositions which we previously considered, a mere 
egation of simple propositions. The simple propositions 
h form part of the words in which it is couched, form no 
of the assertion which it conveys. When we say, If the 
n comes from God, Mahomet is the prophet of God, we 
ot intend to affirm either that the Koran does come from 
or that Mahomet is really his prophet. Neither of these 
le propositions may be true, and yet the truth of the 
thetical proposition may be indisputable. What is 
ted is not the truth of either of the propositions, but the 
ibility of the one from the other. What, then, is the 
ct, and what the predicate of the hypothetical proposi- 
} “The Koran” is not the subject of it, nor is “ Maho- 
for nothing is affirmed or denied either of the Koran 
Mahomet. The real subject of the predication is the 
2 proposition, “ Mahomet is the prophet of God;” and 
firmation is, that this is a legitimate inference from the 
sition, “The Koran comes from God.” The subject and 
cate, therefore, of an hypothetical proposition are names 
opositions. The subject is some one proposition. The 
cate is a general relative name applicable to propositions ; 
is form—“ an inference from so and so.” A fresh instance 
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is here afforded of the remark, that particles are abbrev 
tions; since “Jf Ais B, C is D,” is found to be an abl 
viation of the following: ‘“ The proposition C is D, is a leg 
mate inference from the proposition A is B.” 
The distinction, therefore, between hypothetical and ce 
gorical propositions, is not so great as it at first appears. | 
the conditional, as well as in the categorical form, one pr 
cate is affirmed of one subject, and no more: but a conditio 
proposition is a proposition concerning a proposition; 
subject of the assertion is itself an assertion. Nor is thi 
property peculiar to hypothetical propositions. There | 
other classes of assertions concerning propositions. Like ot 
things, a proposition has attributes which may be predica 
ofit. The attribute predicated of it in an hypothetical p 
position, is that of being an inference from a certain ot 
proposition. But this is only one of many attributes t| 
might be predicated. We may say, That the whole is gres 
than its part, is an axiom in mathematics: That the Hi 
Ghost proceeds from the Father alone, is a tenet of the Gx 
Church: The doctrine of the divine right of kings \ 
renounced by Parliament at the Revolution: The infallibil 
of the Pope has no countenance from Scripture. In all th 
cases the subject of the predication is an entire propositi! 
That which these different predicates are affirmed of, is. 
proposition, “ the whole is greater than its part” ; the propt 
tion, “the Holy Ghost proceeds from the Father alone;’ } 
proposition, “ kings have a divine right ;” the proposition, “ 
Pope is infallible.” 
Seeing, then, that there is much less difference betwe 
hypothetical propositions and any others, than one might! 
led to imagine from their form, we should be at a loss! 
account for the conspicuous position which they have bé 
selected to fill in treatises on logic, if we did not remer! 
that what they predicate of a proposition, namely, its bel’ 
an inference from something else, is precisely that one of 
attributes with which most of all a logician is concerned. 
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»4. The next of the common divisions of Propositions is 
Universal, Particular, Indefinite, and Singular : a distinc- 
founded on the degree of generality in which the name, 
h is the subject of the proposition, is to be understood. 
following are examples : 


All men are mortal— Universal. 
Some men are mortal— Particular. 
Man is mortal— Indefinite. 
Julius Cesar is mortal— Singular. 


‘he proposition is Singular, when the subject is an indi- 
uname. The individual name needs not be a proper name. 
e Founder of Christianity was crucified,” is as much a 
ular proposition as “Christ was crucified.” 
Vhen the name which is the subject of the proposition is 
eral name, we may intend to affirm or deny the predicate, 
t of all the things that the subject denotes, or only of 
When the predicate is affirmed or denied of all and 
of the things denoted by the subject, the proposition is 
sal; when of some undefined portion of them only, it is 
cular. Thus, All men are mortal ; Every man is mortal; 
niversal propositions. No man is immortal, is also an 
rsal proposition, since the predicate, immortal, is denied 
ich and every individual denoted by the term man; the 
‘ive proposition being exactly equivalent to the following, 
y man is not-immortal. But “some men are wise,” 
1¢ men are not wise,’ are particular propositions; the 
cate wise being in the one case affirmed and in the other 
d not of each and every individual denoted by the term 
but only of each and every one of some portion of those 
iduals, without specifying what portion ; for if this were 
fied, the proposition would be changed either into a sin- 
proposition, or into an universal proposition with a 
ent subject ; as, for instance, “ all properly instructed men 
ise.’ There are other forms of particular propositions; 
Most men are imperfectly educated :” it being immaterial 
large a portion of the subject the predicate is asserted of, 
ng as it is left uncertain how that portion is to be distin- 
ed from the rest. 
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When the form of the expression does not clearly sh 
whether the general name which is the subject of the propo. 
tion is meant to stand for all the individuals denoted by it, » 
only for some of them, the proposition is, by some logician 
called Indefinite ; but this, as Archbishop Whately obsery, 
is a solecism, of the same nature as that committed by soi: 
grammarians when in their list of genders they enumerate t 
doubtful gender. The speaker must mean to assert the prop) 
sition either as an universal or as a particular propositic 
though he has failed to declare which: and it often happe 
that though the words do not show which of the two 
intends, the context, or the custom of speech, supplies t| 
deficiency. Thus, when it is affirmed that “ Man is morta 
nobody doubts that the assertion is intended of all hum| 
beings; and the word indicative of universality is comity 
omitted, only because the meaning is evident without it, | 
the proposition, “ Wine is good,” it is understood with a 
readiness, though for somewhat different reasons, that 1] 
assertion is not intended to be universal, but particular.* | 

When a general name stands for each and every individa 
which it is a name of, or in other words, which it denotes,| 
is said by logicians to be distributed, or taken distributivel 
Thus, in the proposition, All men are mortal, the subject, Ma 
is distributed, because mortality is affirmed of each and eve 
man. The predicate, Mortal, is not distributed, because t| 
only mortals who are spoken of in the proposition are tho) 
who happen to be men; while the word may for aught th| 
appears, and in fact does, comprehend within it an indefini| 
number of objects besides men. In the proposition, Some m 
are mortal, both the predicate and the subject are undistribute. 
In the following, No men have wings, both the predicate ar 
the subject are distributed. Not only is the attribute of havin. 
wings denied of the entire class Man, but that class is severt 
and cast out from the whole of the class Winged, and not mere 
from some part of that. class. ap 


a 


* Tt may, however, be considered as equivalent to an universal propositt 
with a different predicate, viz. ‘‘ All wine is goun qué wine,” or ‘is et 
respect of the qualities which constitute it wine.’ 
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[his phraseology, which is of great service in stating and 
onstrating the rules of the syllogism, enables us to express 
concisely the definitions of an universal and a particular 
osition. An universal proposition is that of which the 
ect is distributed ; a particular proposition is that of which 
subject is undistributed. 

[here are many more distinctions among propositions than 
e we have here stated, some of them of considerable im- 
ance. But, for explaining and illustrating these, more 
ble opportunities will occur in the sequel. 


CHAPTER V. 


OF THE IMPORT OF PROPOSITIONS. 


8: Lagan inquiry into the nature of propositions mt | 
have one of two objects: to analyse the state of mind call’ 
Belief, or to analyse what is believed. All language reco 
nises a difference between a doctrine or opinion, and the fy 
of entertaining the opinion; between assent, and what 

assented. to. 4 
Logic, according to the conception here formed of it, h| 

no concern with the nature of the act of judging or believin, 
the consideration of that act, as a phenomenon of the min 
belongs to another science. Philosophers, however, fro 
Descartes downwards, and especially from the era of Leibui | 
and Locke, have by no means observed this distinction ; al | 
would have treated with great disrespect any attempt to analy | 
the import of Propositions, unless founded on an analy: 
of the act of Judgment. A proposition, they would ha] 
said, is but the expression in words of a Judgment. 1 
thing expressed, not the mere verbal expression, is the it : 
portant matter. When the mind assents to a propositio | 
it judges. Let us find out what the mind does when | 
judges, and we shall know what propositions mean, and a 
otherwise. i 
Conformably to these views, almost all the writers (| 
Logic in the last two centuries, whether English, German, |] 
French, have made their theory of Propositions, from on 
to the other, a theory of Judgments. They conside 
. Proposition, or a Judgment, for they used the two words indi 
| criminately, to consist in affirming or denying one idea | 
another. To judge, was to put two ideas together, or to brit | 
1 oe idea under another, or to compare two ideas, oF '} 
| perceive the agreement or disagreement between two ide | 
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the whole doctrine of Propositions, together with the 
ry of Reasoning, (always necessarily founded on the theory 
ropositions,) was stated as if Ideas, or Conceptions, or 
tever other term the writer preferred as a name for mental 
esentations generally, constituted essentially the subject 
er and substance of those operations. 
it is, of course, true, that in any case of judgment, as for 
mce when we judge that gold is yellow, a process takes 
é in our minds, of which some one or other of these theories 
partially correct account. We must have the idea of gold 
the idea of yellow, and these two ideas must be brought 
ther in our mind, But in the first place, it is evident that 
is only a part of what takes place; for we may put two 
3 together without any act of belief; as when we merely 
‘ine something, such as a golden mountain; or when we 
ally disbelieve: for in order even to disbelieve that 
omet was an apostle of God, we must put the idea of 
omet and that of an apostle of God together. To determine 
‘it is that happens in the case of assent or dissent besides 
ng two ideas together, is one of the most intricate of 
physical problems. But whatever the solution may be, 
aay venture to assert that it can have nothing whatever 
with the import of propositions; for this reason, that 
sitions (except where the mind itself is the subject 
2d of) are not assertions respecting our ideas of things, 
issertions respecting the things themselves. In order 
lieve that gold is yellow, I must, indeed, have the idea 
id, and the idea of yellow, and something having re- 
ce tu those ideas must take place in my mind; but my 
‘has not reference to the ideas, it has reference to the 
8s. What I believe, is a fact relating to the outward 
, gold, and to the impression made by that outward thing 
the human organs; not a fact relating to my conception 
Id, which would be a fact in my mental history, not a 
f external nature. It is true, that in order to believe 
act in external nature, another fact must take place in 
ind, a process must be performed upon my ideas; but 
must in everything else that I do. I cannot dig the 
ae 7 
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ground unless I have the idea of the ground, and of a spa 
and of all the other things I am operating upon, and unlesi| 
put those ideas together.* But it would be a very ridiculo 
description of digging the ground to say that it 1s putt! 
one idea into another. Digging is an operation which | 
performed upon the things themselves, though it cannot | 
performed unless I have in my mind the ideas of them. Ay 
in like manner, believing is an act which has for its subj¢ 
the facts themselves, though a previous mental concepti 
of the facts is an indispensable condition. When I say th 
fire causes heat, do I mean that my idea of fire causes 1) 
idea of heat? No: I mean that the natural phenomendc 
fire, causes the natural phenomenon, heat. When I me 
to assert anything respecting the ideas, I give them thi 
proper name, I call them ideas: as when I say, that a chili 
idea of a battle is unlike the reality, or that the ideas ent 
tained of the Deity have a great effect on the characters | 
mankind. | 

The notion that what is of primary importance to t 
logician in a proposition, is the relation between the two «de 
corresponding to the subject and predicate, (instead of t 
relation between the two phenomena which they respective 
express,) seems to me one of the most fatal errors ever inti 
duced into the philosophy of Logic; and the principal cat 
why the theory of the science has made such inconsideral 
progress during the last two centuries. The treatises on Log 
and on the branches of Mental Philosophy connected Wi 
Logic, which have been produced since the intrusion of th 
cardinal error, though sometimes written by men of exttac 
dinary abilities and attainments, almost always tacitly imply 
theory that the investigation of truth consists in contemplati 
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* Dr. Whewell (Philosophy of Discovery, p. 242) questions this stateme 
and asks, ‘‘ Are we to say that a mole cannot dig the ground, except he has 
idea of the ground, and of the snout and paws with which he digs it?” I) 
not know what passes in a mole’s mind, nor what amount of mental appreh 
sion may cr may not accompany his instinctive actions. But a human be 
does not use a spade by instinct ; and he certainly could not use it unless 
had knowledge of a spade, and of his earth which he uses it upon. 
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handling our ideas, or conceptions of things, instead of 
things themselves: a doctrine tantamount to the assertion, 
| the only mode of acquiring knowledge of nature ‘is to 
ly it at second hand, as represented in our own minds, 
while, inquiries into every kind of natural phenomena 
2 Incessantly establishing great and fruitful truths on most 
ortant subjects, by processes upon which these views of the 
ire of Judgment and Reasoning threw no light, and in 
+h they afforded no assistance whatever. No wonder that 
é who knew by practical experience how truths are ar- 
1 at, should deem a science futile, which consisted chiefly 
uch speculations. What has been done for the advarce- 
t of Logic since these doctrines came into vogue, has 
| done not by professed logicians, but by discoverers in 
other sciences; in whose methods of investigation many 
ciples of logic, not previously thought of, have suc- 
ively come forth into light, but who have generally com- 
ed the error of supposing that nothing whatever was 
vn of the art of philosophizing by the old logicians, because 
"modern interpreters have written to so little purpose 
scting it. 

Ne have to inquire, then, on the present occasion, not into 
ment, but judgments ; not into the act of believing, but 
the thing believed. What is the immediate object. of 
f in a Proposition? What is the matter of fact signified 
? What is it to which, when I assert the proposition, I 
my assent, and call upon others to give theirs? What is 
which is expressed by the form of discourse called a Pro- 
ion, and the conformity of which to fact constitutes the 
of the proposition ? 


2. One of the clearest and most consecutive thinkers 
a this country or the world has produced, I mean Hobbes, 
given the following answer to this question. In every 
sition (says he) what is signified is, the belief of the 
er thatthe predicate is a name of the same thing of which 
ubject is a name; and if it really is so, the proposition is 

Thus the proposition, All men are living beings (he 

i—2 


100 NAMES AND PROPOSITIONS. 


would say) is true, because living being is a name of everythi, 
of which man is a name. All men are six feet high, is not tr 
because siz feet high is not a name of everything (though it 
of some things) of which man is a name. 

What is stated in this theory as the definition of a 4 
proposition, must be allowed to be a property which all tr 
propositions possess. The subject and predicate being bo 
of them names of things, if they were names of quite differe 
things the one name could not, consistently with its signifi¢ 
tion, be predicated of the other. Ifit be true that some m: 
are copper-coloured, it must be true—and the proposition do 
really assert—that among the individuals denoted by the nat 
man, there are some who are also among those denoted by i 
name copper-coloured, If it be true that all oxen ruminate,| 
must be true that all the individuals denoted by the name | 
are also among those denoted by the name ruminating; al 
whoever asserts that all oxen ruminate, undoubtediy does asst 
that this relation subsists between the two names. | 

The assertion, therefore, which, according to Hobbes, is t) 
only one made in any proposition, really is made in every pr 
position: and his analysis has consequently one of the reqt| 
sites for being the true one. We may go a step farther; it} 
the only analysis that is rigorously true of all ‘propositid) 
without exception. What he gives as the meaning of prop) 
sitions, is part of the meaning of all propositions, and the whe 
meaning of some. This, however, only shows what an @) 
tremely minute fragment of meaning it is quite possible | 
include within the logical formula of a proposition. It do, 
not show that no proposition means more. ‘To warrant us 
putting together two words with a copula between them, it) 
really enough that the thing or things denoted by one of tl 
names should be capable, without violation of usage, of beit 
called by the other name also.’ If, then, this be all the mea) 
ing necessarily implied in the form of discourse called a Pr) 
position, why do I object to it as the scientific definition | 
what a proposition means? Because, though the mere coll, 
cation which makes the proposition a proposition, conveys 
more than this scanty amount of meaning, that same coll 
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mn combined with other circumstances, that form combined 
other matter, does convey more, and much more. 

[he only propositions of which Hobbes’ principle is a suffi- 
{ account, are that limited and unimportant class in which 
the predicate and the subject are proper names. For, as 
already been remarked, proper names have strictly no 
ing; they are mere marks for individual objects: and 
| a proper name is predicated of another proper name, all 
signification conveyed is, that both the names are marks 
he same object. But this is precisely what Hobbes pro- 
sas a theory of predication in general. His doctrine is a 
explanation of such predications as these: Hyde was 
endon, or, Tully is Cicero. It exhausts the meaning of 
e propositions. But it is a sadly inadequate theory of 
others. ‘That it should ever have been thought of as such, 
be accounted for only by the fact, that Hobbes, in common 
the other Nominalists, bestowed little or no attention 
1 the connotation of words; and sought for their meaning 
sively in what they denote: as if all names had been 
t none but proper names really are) marks put upon indi- 
als; and as if there were no difference between a proper 
a general name, except that the first denotes only one 
dual, and the last a greater number. 

t has been seen, however, that the meaning of all names, 
pt proper names and that portion of the class of abstract 
es which are not connotative, resides in the connotation. 
n, therefore, we are analysing the meaning of any pro- 
ion in which the predicate and the subject, or either 
lem, are connotative names, it is to the connotation of 
= terms that we must exclusively look, and not to what 
denote, or in the language of Hobbes, (language so far 
ct) are names of. 

n asserting that the truth of a proposition depends on the 
ormity of import between its terms, as, for instance, that 
roposition, Socrates is wise, is a true proposition, because 
ates and wise are names applicable to, or, as he expresses 
lames of, the same person; it is very remarkable that 
owerful a thinker should not have asked himself the ques- 


Ses 


102 NAMES AND PROPOSITIONS. 


tion, But how came they to be names of the same perso) 
Surely not because such was the intention of those wi 
invented the words. When mankind fixed the meaning of}; 
word wise, they were not thinking of Socrates, nor, when | 
parents gave him the name of Socrates, were they think 
of wisdom. ‘The names happen to fit the same person becat} 
of a certain fact, which fact was not known, nor in bei| 
when the names were invented. If we want to know wl 
the fact is, we shall find the clue to it in the connotation “ ti 
names. | 

A bird or a stone, a man, or a wise man, means simply, | 
object having such and such attributes. The real meaning oft) 
word man, is those attributes, and not Smith, Brown, and t’ 
remainder of the individuals. The word mortal, in like many 
connotes a certain attribute or attributes; and when we s@ 
All men are mortal, the meaning of the proposition is, that | 
beings which possess the one set of attributes, possess alsot 
other. If, in our experience, the attributes connoted by m 
are always accompanied by the attribute connoted by mortal, 
will follow as a consequence, that the class man will be whol 
included in the class mortal, and that mortal will be a nan 
of all things of which man is a name: but why? Tho. 
objects are brought under the name, by possessing the attr 
butes connoted by it: but their possession of the attributes’ 
the real condition on which the truth of the propositit| 
depends ; not their being called by the name. Connotati 
names do not precede, but follow, the attributes which the 
connote. Ifone attribute happens to be always found in cor 
junction with another attribute, the concrete names whil 
answer to those attributes will of course be predicable of i 
same subjects, and may be said, in Hobbes’ language, (in th 
propriety of which on this occasion I fully concur,) to be tH 
names for the same things. But the possibility of a concu 
rent application of the two names, is a mere consequence ( 
the conjunction between the two attributes, and was, in m0! 
cases, never thought of when the names were introduced al 
their signification fixed. That the diamond is combustibl. 
was a proposition certainly not dreamt of when the wort 
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mond and Combustible first received their meaning; and 
ld not have been discovered by the most ingenious and 
ned analysis of the signification of those words. It was 
ad out by a very different process, namely, by exerting the 
ses, and learning from them, that the attribute of com- 
tibility existed in the diamonds upon which the experi- 
it was tried; the number or character of the experiments 
ig such, that what was true of those individuals might be 
eluded to be true of all substances “ called by the name,” 
,is, of all substances possessing the attributes which the 
ie connotes. ‘The assertion, therefore, when analysed, is, 
; wherever we find certain attributes, there will be found a 
din other attribute: which is not a question of the signifi- 
on of names, but of laws of nature; the order existing 
mg phenomena. 


§ 38. Although Hobbes’ theory of Predication has not, 
he terms in which he stated it, met with a very favourable 
ption from subsequent thinkers, a theory virtually iden- 
1 with it, and not by any means so perspicuously expressed, 
r almost be said to have taken the rank of an established 
ion. The most generally received notion of Predication 
idedly is that it consists in referring something to a class, 
either placing an individual under a class, or placing one 
s under another class. Thus, the proposition, Man is 
tal, asserts, according to this view of it, that the class 
1is included in the class mortal. “ Plato is a philosopher,” 
ris that the individual Plato is one of those who compose 
class philosopher. If the proposition is negative, then 
ead of placing something in a class, it is said to exclude 
lething from a class. Thus, if the following be the propo- 
om, The elephant is not carnivorous; what is asserted 
sording to this theory) is, that the elephant is excluded 
n the class carnivorous, or is not numbered among the 
igs comprising that class. There is no real difference, 
ept in language, between this theory of Predication and 
theory of Hobbes. Fora class is absolutely nothing but 
indefinite number of individuals denoted by a general 


ser 
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name. The name given to them in common, is what mak 
them a class. To refer anything to a class, therefore, is | 
look upon it as one of the things which are to be called | 
that common name. To exclude it from a class, is to say th 
the common name is not applicable to it. 

How widely these views of predication have prevailed, | 
evident from this, that they are the basis of the celebrat 
dictum de omni et nullo. When the syllogism is resolved, | 
all who treat of it, into an inference that what is true of 
class is true of all things whatever that belong to the clas: 
and when this is laid down by almost all professed logician 
as the ultimate principle to which all reasoning owes i 
validity ; it is clear that in the general estimation of log 
cians, the propositions of which reasonings are composé 
can be the expression of nothing but the process of dividin 
things into classes, and referring everything to its prop 
class. a 


This theory appears to me a signal iii of a loge 
error very often committed in logic, that of torepov mporépo| 
or explaining a thing by something which presupposes i 
When I say that snow is white, I may and ought to be think 
ing of snow as a class, because I am asserting a propositio 
as true of all snow: but I am certainly not thinking of whil 
objects as a class; I am thinking of no white object whatevé 
except snow, but only of that, and of the sensation of whil 
which it gives me. When, indeed, I have judged, or assente 
to the propositions, that snow is white, and that several othe 
things are also white, I gradually begin to think of whit 
objects as a class, including snow and those other things. Bu 
this is a conception which followed, not preceded, those judg 
ments, and therefore cannot be given as an explanation 0 
them. Instead of explaining the effect by the cause, thi 
doctrine explains the cause by the effect, and is, I conceive 
founded on a latent misconception of the nature of classifi 
cation. | 

There is a sort of language very generally prevalent it 
these discussions, which seems to suppose that classificatiot 
is an arrangement and grouping of definite and known indi 
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als: that when names were imposed, mankind took into 
sideration all the individual objects in the universe, distri- 
d them into parcels or lists, and gave to the objects of each 
a common name, repeating this operation toties quoties 
| they had invented all the general names of which lan- 
ye consists; which having been once done, if a question 
equently arises whether a certain general name can be 
y predicated of a certain particular object, we have only 
it were) to read the roll of the objects upon which that 
e was conferred, and see whether the object about which 
juestion arises is to be found among them. The framers 
nguage (it would seem to be supposed) have predetermined 
he objects that are to compose each class, and we have only 
fer to the record of an antecedent decision. 

30 absurd a doctrine will be owned by nobody when thus 
dly stated; but if the commonly received explanations of 
ification and naming do not imply this theory, it requires 
e shown how they admit of being reconciled with any 


reneral names are not marks put upon definite objects ; 
es are not made by drawing a line round a given number 
signable individuals. The objects which compose any 
1 class are perpetually fluctuating. We may frame a class 
gut knowing the individuals, or even any of the individuals, 
uch it will be composed; we may do so while believing 
no such individuals exist. If by the meaning of a general 
» are to be understood the things which it is the name of, 
sneral name, except by accident, has a fixed meaning at 
rever long retains the same meaning. The only mode 
lich any general name has a definite meaning, is by being 
me of an indefinite variety of things; namely, of all 
s, known or unknown, past, present, or future, which 
ss certain definite attributes. When, by studying not 
neaning of words, but the phenomena of nature, we dis- 
‘that these attributes are possessed by some object not 
ously known to possess them, (as when chemists found 
the diamond was combustible,) we include this new object 
e class; but it did not alveady belong to the class. We 
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place the individual in the class because the proposition | 
true ; the proposition is not true because the object is | 
in the class. 
It will appear hereafter, in treating of reasoning, he 
much the theory of that intellectual process has been vitiat’ 
by the influence of these erroneous notions, and by the hal 
which they exemplify of assimilating all the operations of ¢ 
human understanding which have truth for their object, to pr 
cesses of mere classification and naming. Unfortunately, t 
minds which have been entangled in this net are precisely tho 
which have escaped the other cardinal error commented upr 
in the beginning of the present chapter. Since the revolutiy 
which dislodged Aristotle from the schools, logicians mi 
almost be divided into those who have looked upon reasonit 
as essentially an affair of Ideas, and those who have look’ 
upon it as essentially an affair of Names. | 
Although, however, Hobbes’ theory of Predication, accor 
ing to the well-known remark of Leibnitz, and the avowal ! 
Hobbes himself,* renders truth and falsity completely arl 
trary, with no standard but the will of men, it must not — 
concluded that either Hobbes, or any of the other thinke 
who have in the main agreed with him, did in fact consider t 
distinction between truth and error as less real, or attached le 
importance to it, than other people. To suppose that they 
so would argue total unacquaintance with their other specu! 
tions. But this shows how little hold their doctrine possess) 
over their own minds. No person, at bottom, ever imagin 
that there was nothing more in truth than propriety. of expe 
sion; than using language in conformity to a previous conve. 
tion. When the inquiry was brought down from generals to 
particular case, it has always been acknowledged that there is 
distinction between verbal and real questions; that some fal 
propositions are uttered from ignorance of the meaning / 


=| 


* “From hence also this may be deduced, that the first truths were al 
trarily made by those that first of all imposed names upon things, or recell) 
them from the imposition of others. or it is true (for example) that man i 
living creature, but it is for this reason, that it pleased men to impose both th’ 
names on the same thing.”— Computation or Logic, ch. iii. sect. 8. 
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rds, but that in others the source of the error is a misappre- 
sion of things; that a person who has not the use of lan- 
ige at all may form propositions mentally, and that they 
y be untrue, that is, he may believe as matters of fact what 
not really so. This last admission cannot be made in 
ger terms than it is by Hobbes himself ;* though he will 
allow such erroneous belief to be called falsity, but only 
wr. And he has himself laid down, in other places, doctrines 
vhich the true theory of predication is by implication con- 
ed. He distinctly says that general names are given to 
igs on account of their attributes, and that abstract names 
the names of those attributes. ‘Abstract is that which in 
subject denotes the cause of the concrete name. . 
these causes of names are the same with the causes of our 
ceptions, namely, some power of action, or affection, of the 
g conceived, which some call the manner by which anything 
ks upon our senses, but by most men they are called acci- 
s. + Itis strange that having gone so far, he should not 
> gone one step farther, and seen that what he calls the 
se of the concrete name, is in reality the meaning of it; 
that when we predicate of any subject a name which is 
n because of an attribute (or, as he calls it, an accident), 
object is not to affirm the name, but, by means of the 
e, to affirm the attribute. 


§ 4. Let the predicate be, as we have said, a connotative 
1; and to take the simplest case first, let the subject be a 
er name: “The summit of Chimborazo is white.” The 


“Men are subject to err not only in affirming and denying, but also in 
ption, and in silent cogitation. . . Tacit errors, or the errors of sense and 
tion, are made by passing from one imagination to the imagination of 
er different thing ; or by feigning that to be past, or future, which never 
nor ever shall be ; as when, by seeing the image of the sun in water, we 
ne the sun itself to be there ; or by seeing swords, that there has been, 
ul be, fighting, because it uses to be so for the most part ; or when from 
ses we feign the mind of the promiser to be such and such ; or, lastly, 
from any sign we vainly imagine something to be signified which is not. 
1rors of this sort are common to all things that have sense.’””—Computa- 
r Logic, ch. v. sect. 1. 
+ Ch, iii. sect. 3. 
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word white connotes an attribute which is possessed by {| 
individual object designated by the words “summit of Chi) 
borazo ;” which attribute consists in the physical fact, of | 
exciting in human beings the sensation which we call a-sens 
tion of white. It will be admitted that, by asserting the pi} 
position, we wish to communicate information of that physic 
fact, and are not thinking of the names, except as the neci 
sary means of making that communication. The meaning| 
the proposition, therefore, is, that the individual thing denot 
by the subject, has the attributes connoted by the predicate, 

If we now suppose the subject also to be a connotatl 
name, the meaning expressed by the proposition has adyane| 
a step farther in complication. Let us first suppose the pi, 
position to be universal, as well as affirmative: “All men @j 
mortal.” In this case, as in the last, what the propositi! 
asserts (or expresses a belief of) is, of course, that the objec 
denoted by the subject (man) possess the attributes connot 
by the predicate (mortal). But the characteristic of this cal 
is, that the objects are no longer individually designated. Th’ 
are pointed out only by some of their attributes: they are t/ 
objects called men, that is, possessing the attributes connot) 
by the name man; and the only thing known of them may l 
those attributes: indeed, as the proposition is general, and t} 
objects denoted by the subject are therefore indefinite / 
number, most of them are not known individually at all. T) 
assertion, therefore, is not, as before, that the attributes ty 
_ the predicate connotes are possessed by any given individu 
or by any number of individuals previously known as Job 
Thomas, &c., but that those attributes are possessed by i 


and every anol possessing certain other attributes; t 
whatever has the attributes connoted by the subject, has al 
those connoted by the predicate; that the latter set of att 
butes constantly accompany the former set. Whatever has | 
attributes of man has the attribute of mortality; mortal 


i 

constantly accompanies the attributes of man.* | 
* To the preceding statement it has been objected, that ‘‘ we natura 
construe the subject of a proposition in its extension, and the predicate (wh 
therefore may be an adjective) in its intension,” (connotation): and that com 


; 
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If it be remembered that every attribute is grounded on 
e fact or phenomenon, either of outward sense or of inward 
sciousness, and that to possess an attribute is another 
use for being the cause of, or forming part of, the fact or 
homenon upon which the attribute is grounded; we may 
one more step to complete the analysis. The proposition 
sh asserts that one attribute always accompanies another 
bute, really asserts thereby no other thing than this, that 
phenomenon always accompanies another phenomenon ; 
much that where we find the one, we have assurance of 
existence of the other. Thus, in the proposition, All men 
mortal, the word man connotes the attributes which we 
ibe to a certain kind of living creatures, on the ground of 
un phenomena which they exhibit, and which are partly 
sical phenomena, namely the impressions made on our 
es by their bodily form and structure, and partly mental 
lomena, namely the sentient and intellectual life which 
have of their own. All this is understood when we utter 
word man, by any one to whom the meaning of the word 
own. Now, when we say, Man is mortal, we mean that 
ever these various physical and mental phenomena are all 
d, there we have assurance that the other physical and 
al phenomenon, called death, will not fail to take place. 
proposition does not affirm when; for the connotation of 
vord mortal goes no farther than to the occurrence of the 
omenon at some time or other, leaving the piecise time 


cided. 


ly coexistence of attributes does not, any more than the opposite theory 
lation of groups, correspond with the living processes of thought and 
ge. I acknowledge the distinction here drawn, which, indeed, I had 
laid down and exemplified a few pages back (p. 104). But though it is 
1at we naturally ‘construe the subject of a proposition in its extension,” 
‘tension, or in other words, the extent of the class denoted by the name, 
apprehended or indicated directly. It is both apprehended and indi- 
solely through the attributes. In the ‘‘living processes of thought and 
ge” the extension, though in this case really thought of (which in the 
‘the predicate it is not) is thought of only through the medium of what 
ute and courteous critic terms the “intension.” 

r further illustrations of this subject, see Examination of Sir William 
ton’s Philosophy, ch. xxii, 
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§ 5. We have already procee'ed far enough not only | 
demonstrate the error of Hobbes, but to ascertain the 1 
import of by far the most numerous class of propositio: 
The object of belief in a proposition, when it asserts anythi 
more than the meaning of words, is generally, as in the ca 
which we have examined, either the co-existence or the | 
quence of two phenomena. At the very commencement of ( 
inquiry, we found that every act of belief implied two Thing 
we have now ascertained what, in the most frequent case, th 
two things are, namely two Phenomena, in other words, t 
states of consciousness; and what it is which the proposit 
affirms (or denies) to subsist between them, namely either 8} 
cession or co-existence. And this case includes innumera; 
instances which no one, previous to reflection, would think 
referring to it. Take the following example: A gener 
person is worthy of honour. Who would expect to recogni 
here a case of co-existence between phenomena? But so it 
The attribute which causes a person to be termed generous! 
ascribed to him on the ground of.states of his mind, and p) 
ticulars of his conduct: both are phenomena: the former | 
facts of internal consciousness ; the latter, so far as disti: 
from the former, are physical facts, or perceptions of the sens) 
Worthy of honour, admits of a similar analysis. Honour; 
here used, means a state of approving and admiring emoti! 
followed on occasion by corresponding outward acts. “ Wor' 
of honour” connotes all this, together with our approval of | 
act of showing honour. All these are phenomena; states) 
internal consciousness, accompanied or followed by physi 
facts. When we say, A generous person is worthy of hone! 
we affirm co-existence between the two complicated phe’ 
mena connoted by the two terms respectively. We aff 
that wherever and whenever the inward feelings and outw' 
facts implied in the word generosity have place, then 
there the existence and manifestation of an inward feell} 
honour, would be followed in our minds by another inw' 
feeling, approval. } 

After the analysis, in a former chapter, of the import 
names, many examples are not needed to illustrate the imty 
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propositions. When there is any obscurity, or difficulty, 
oes not lie in the meaning of the proposition, but in the 
aning of the names which compose it ; in the extremely com- 
ated connotation of many words; the immense multitude 
| prolonged series of facts which often constitute the 
nomenon connoted by a name. But where it is seen 
it the phenomenon is, there is seldom any difficulty in 
ng that the assertion conveyed by the proposition is, the 
xistence of one such phenomenon with another: or the 
cession of one such phenomenon to another: their con- 
tion, in short, so that where the one is found, we may 
ulate on finding both. 

This, however, though the most common, is not the only 
ning which propositions are ever intended to convey. In 
first place, sequences and co-existences are not only as- 
ed respecting Phenomena; we make propositions also 
ecting those hidden causes of phenomena, which are 
ed substances and attributes. A substance, however, 
ig to us nothing but either that which causes, or that 
sh is conscious of, phenomena; and the same being true, 
atis mutandis, of attributes ; no assertion can be made, at 
L with a meaning, concerning these unknown and un- 
wable entities, except in virtue of the Phenomena by 
th alone they manifest themselves to our faculties. When 
say, Socrates was cotemporary with the Peloponnesian 
the foundation of this assertion, as of all assertions con- 
ing substances, is an assertion concerning the phenomena 
h they exhibit,—namely, that the series of facts by which 
ates manifested himself to mankind, and the series of 
tal states which constituted his sentient existence, went 
imultaneously with the series of facts known by the name 
he Peloponnesian war. Still, the proposition does not 
tt that alone; it asserts that the Thing in itself, the 
nenon Socrates, was existing, and doing or experiencing 
¢ various facts, during the same time. Co-existence and 
ence, therefore, may be affirmed or denied not only be- 
n phenomena, but between noumena, or between a noume- 
and phenomena. And both of noumena and of phenomena 
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we may affirm simple existence. But what is a noumenc 
An unknown cause. In affirming, therefore, the existence | 
noumenon, we affirm causation. Here, therefore, are two al 
tional kinds of fact, capable of being asserted in a propositi 
Besides the propositions which assert Sequence or Coexister 
there are some which assert simple Existence ; and others as 
Causation, which, subject to the explanations which will fol 
in the Third Book, must be considered provisionally as a_ 
tinct and peculiar kind of assertion. | 


§ 6. To these four kinds of matter-of-fact or assert 
must be added a fifth, Resemblance. This was a species 
attribute which we found it impossible to analyse ; for wl 
no fundamentum, distinct from the objects themselves, ec 
be assigned. Besides propositions which assert a sequenc 
co-existence between two phenomena, there are therefore + 
propositions which assert resemblance between them : as, i 
colour is like that colour ;—The heat of to-day is equal to 
heat of yesterday. Itis true that such an assertion mi 
with some plausibility be brought within the description 
an affirmation of sequence, by considering it as an assert 
that the simultancous contemplation of the two colour: 
followed by a specific feeling termed the feeling of resemblai 
But there would be nothing gained by encumbering oursel: 
especially in this place, with a generalization which may 
looked upon as strained. Logic does not undertake to ana: 
mental facts into their ultimate elements. Resemblance | 
tween two phenomena is more intelligible in itself than | 
explanation could make it, and under any classification ni 
remain specifically distinct from the ordinary cases of seque 
and co-existence. | 

It is sometimes said, that all propositions whatever, of wl! 
the predicate is a general name, do, in point of fact, affirr' 
deny resemblance. All such propositions affirm that a th 
belongs to a class; but things being classed together acct 
ing to their resemblance, everything is of course classed i 
the things which it is supposed to resemble most; and 4 
it may be said, when we affirm that Gold is a metal, or ’ | 
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rates 1s a man, the affirmation intended is, that gold re- 
bles other metals, and Socrates other men, more nearly 
1 they resemble the objects contained in any other of the 
ses co-ordinate with these. 
[here is some slight degree of foundation for this remark, 
no more than a slight degree. The arrangement of things 
classes, such as the class metal, or the class man, is 
nded indeed on a resemblance among the things which 
Maced in the same class, but not on a mere general resem- 
ce: the resemblance it is grounded on consists in the 
ession by all those things, of certain common peculiari- 
and those peculiarities it is which the terms connote, and 
h the propositions consequently assert; not the resem- 
se: for though when I say, Gold is a metal, I say by im- 
tion that.if there be any other metals it must resemble 
, yet if there were no other metals I might still assert the 
sition with the same meaning as at present, namely, that 
has the various properties implied in the word metal; 
as it might be said, Christians are men, even if there 
no men who were not Christians. Propositions, there- 
in which objects are referred to a class because they pos- 
he attributes constituting the class, are so far from assert- 
othing but resemblance, that they do not, properly speak- 
ssert resemblance at all. 
ut we remarked some time ago (and the reasons of the 
k will be more fully entered into in a subsequent Book* 
there is sometimes a convenience in extending the 
laries of a class so as to include things which possess 
ery inferior degree, if in any, some of the characteristic 
ties of the class,—provided they resemble that class 
than any other, insomuch that the general propositions 
are true of the class, will be nearer to being true of 
things than any other equally general propositions, 
nstance, there are substances called metals which have 
few of the properties by which metals are commonly 
used ; and almost every great family of plants or animals 
a ae ‘ 
* Book iv. ch, vii, 
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has a few anomalous genera or species on its borders, w 
are admitted into it by a sort of courtesy, and concer} 
which it has been matter of discussion to what family | 
properly belonged. Now when the class-name is predic; 
of any object of this description, we do, by se predicatin) 
affirm resemblance and nothing more. And in order t 
scrupulously correct it ought to be said, that in every ‘i 
which we predicate a general name, we affirm, not absoli: 
that the object possesses the properties designated by: 
name, but that it either possesses those properties, or if a 
not, at any rate resembles the things which do so, more } 
it resembles any other things. In most cases, however, | 
unnecessary to suppose any such alternative, the latter ofl 
two grounds being very seldom that on which the assertic 
made: and when it is, there is generally some slight di 
ence in the form of the expression, as, This species (or gel 
is considered, or may be ranked, as belonging to such and | i 
a family: we should hardly say positively that it does bei 
to it, unless it possessed unequivocally the properties of x 
the class-name’ is scientifically significant. | 

There is still another exceptional case, in which, th 
the predicate is the name of a class, yet in predicating i 
affirm nothing but resemblance, the class being foam 
on resemblance in any given particular, but on general unl 
lysable resemblance. The classes in question are those 
which our simple sensations, or other simple feelings! 
divided. Sensations of white, for instance, are classed 8 
ther, not because we can take them to pieces, and say | 
are alike in this, and not alike in® that, but because wil 
them to be alike altogether, though in different deg! 
When, therefore, I say, The colour I saw yesterday Wi 
white colour, or, The sensation I feel is one of tightnes 
both eases the attribute I affirm of the colour or of the! 
sensation is mere resemblance—simple likeness to sensa! 
which I have had before, and which have had those 
bestowed upon them. ‘The names of feelings, like other? 
crete general names, are connotative ; but they conné 
mere resemblance. When predicated of any individual fei 
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information they convey is that of its likeness to the other 
ings which we have been accustomed to call by the same 
ae. hus much may suffice in illustration of the kind of 
positions in which the matter-of-fact asserted (or denied) is 
ple Resemblance. 
Existence, Coexistence, Sequence, Causation, Resemblance: 
or other of these is asserted (or denied) in every proposi- 
1 which is not merely verbal. This five-fold division is an 
austive classification of matters-of-fact; of all things that 
be believed, or tendered for belief; of all questions that 
be propounded, and all answers that can be returned to 
n. Instead of Coexistence and Sequence, we shall some- 
28 say, for greater particularity, Order in Place, and Order 
Time: Order in Place being the specific mode of coex- 
ace, not necessary to be more particularly analysed here ; 
le the mere fact of coexistence, or simultaneousness, may 


lassed, together with Sequence, under the head of Order 
‘ime. 


§ 7. In the foregoing inquiry into the import of Propo- 
ms, we have thought it necessary to analyse directly those 
le, in which the terms of the proposition (or the predicate 
ast) are concrete terms. But, in doing so, we have indi- 
ly analysed those in which the terms are abstract, The 
inction between an abstract term and its corresponding 
rete, does not turn upon any difference in what they are 
unted to signify; for the real signification of a concrete 
eral name is, as we have so often said, its connotation ; 
what the concrete term connotes, forms the entire mean- 
of the abstract name. Since there is nothing in the 
ort of an abstract name which is not in the import of the 
esponding concrete, it is natural to suppose that neither 
there be anything in the import of a proposition of which 
terms are abstract, but what there is in some proposition 
h can be framed of concrete terms. 

And this presumption a closer examination will confirm. 
abstract name is the name of an attribute, or combination 
tributes. The corresponding concrete is a name given to 
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things, because of, and in order to express, their possess 
that attribute, or that combination of attributes. Wi 
therefore, we predicate of anything a concrete name, | 
attribute is what we in reality predicate of it. But it. | 
now been shown that in all propositions of which the E 
cate is a concrete name, what is really predicated is one 
five things: Existence, Coexistence, Causation, Sequence, 
Resemblance. An attribute, therefore, is necessarily ei 
an existence, a coexistence, a causation, a sequence, ¢ 
resemblance. When a proposition consists of a subject : 
predicate which are abstract terms, it consists of terms wl 
must necessarily signify one or other of these things. W 
we predicate of anything an abstract name, we affirm of | 
thing that it is one or other of these five things; that it i 
case of Existence, or of Coexistence, or of Causation, 01 
Sequence, or of Resemblance. | 

It is impossible to imagine any proposition expressed 
abstract terms, which cannot be transformed into a preci) 
equivalent proposition in which the terms are concré 
namely, either the concrete names which connote the al 
butes themselves, or the names of the fundamenta of th 
attributes; the facts or phenomena on which they | : 
grounded. To illustrate the latter case, let us take 
proposition, of which the subject only is an abstract na 
“ Thoughtlessness is dangerous.” Thoughtlessness 1s ! 
attribute, grounded on the facts which we call thought! 
actions; and the proposition is equivalent to this, Thought] 
actions are dangerous. In the next example the predicate 
well as the subject are abstract names: “ Whiteness i 
colour ;” or “The colour of snow is a whiteness.” Thi 
atttibutes being grounded on sensations, the equivalent }} 
positions in the concrete would be, The sensation of white 
one of the sensations called those of colour,—The sensation 
sight, caused by looking at snow, is one of the sensati’ 
called sensations of white. In these propositions, as 
have before scen, the matter-of-fact asserted is a Res 
blance. In the following examples, the concrete terms 
those which directly correspond to the abstract names; 
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ng the attribute which these denote. ‘ Prudence is a 
ie: this may be rendered, “ All prudent persons, in so 
as prudent, are virtuous:” “ Courage is deserving of 
mur, thus, ‘Ail courageous persons are deserving of 
ar in so far as they are courageous :” which is equiva- 
to this—“ All courageous persons deserve an addition 
¢ honour, or a diminution of the disgrace, which would 
h to them on other grounds.” 
n order to throw still further light upon the import 
ropositions of which the terms are abstract, we will sub- 
one of the examples given above to a minuter analysis. 
proposition we shall select is the following :—“ Prudence 
mirtue.” Let us substitute for the word virtue an equiva- 
but more definite expression, such as “a mental quality 
ficial to society,” or “a mental quality pleasing to God,” 
iatever else we adopt as the definition of virtue. What 
roposition asserts is a sequence, accompanied with causa- 
namely, that benefit to society, or that the approval of 
Is consequent on, and caused by, prudence. Here is a 
mee ; but between what? We understand the consequent 
@ sequence, but we have yet to analyse the antecedent. 
ence is an attribute; and, in connexion with it, two 
s besides itself are to be considered ; prudent persons, 
we the subjects of the attribute, and prudential conduct, 
1may be called the foundation of it. Now is either of 
the antecedent? and, first, is it meant, that the approval 
d, or benefit to society, is attendant upon all prudent per- 
No; except in so far as they are prudent ; for prudent 
18 who are scoundrels can seldom on the whole be bene- 
to society, nor can they be acceptable to a good being. Is 
n prudential conduct, then, that divine approbation and 
{to mankind are supposed to be invariably consequent ? 
er is this the assertion meant, when it is said that pru- 
is a virtue; except with the same reservation as before, 
or the same reason,: namely, that prudential conduct, 
igh in so far as it is prudential it is beneficial to society, 
et, byreason of some other of its qualities, be productive 
injury outweighing the benefit, and deserve a displeasure 
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exceeding the approbation which would be due to the p. 
dence. Neither the substance, therefore, (viz. the person,) 1) 
the phenomenon, (the conduct,) is an antecedent on which ¢: 
other term of the sequence is universally consequent. But’: 
proposition, “ Prudence is a virtue,” is an universal prope! 
tion. What is it, then, upon which the proposition affirms | 
effects in question to be universally consequent? Uponti 
in the person, and in the conduct, which causes them to 
called prudent, and which is equally in them when the acti| 
though prudent, is wicked; namely, a correct for esight 
consequences, a just sataiunde of their importance to 
object in view, and repression of any unreflecting impulse: 
variance with the deliberate purpose. These, which are ste 
of the person’s mind, are the real antecedent in the sequer 
the real cause in the causation, asserted by the propositi 
But these are also the real ground, or foundation, of the at! 
bute Prudence ; since wherever these states of mind exist 
may predicate prudence, even before we know whether i 
conduct has followed. And in this manner every assert! 
respecting an attribute, may be transformed into an assert! 
exactly equivalent respecting the fact or phenomenon wh! 
is the ground of the attribute. And no case can be assigt! 
where that which is predicated of the fact or phenomenon, d 
not belong to one or other of the five species formerly enw! 
rated : it is either simple Existence, or it 1s some Sequel 
Coexistence, Causation, or Resemblance. ] 

And as these five are the only things which can be affirm! 
so are they the only things which can be denied. ‘“‘ No hoi 
are web-footed” denies that the attributes of a horse ever} 
exist with web-feet. It is scarcely necessary to apply the i 
analysis to Particular affirmations and negations. “ Si 
birds are web-footed,” affirms that, with the attributes d 
noted by bird, the phenomenon web-feet is sometimes | 
existent: ‘““Some birds are not web-footed,”’ asserts that tl 
are other instances in which this coexistence does not have pli 
Any further explanation of a thing which, if the previous: 
position has been assented to, is so obvious, may here be spa’ 


CHAPTER VI. 


OF PROPOSITIONS MERELY VERBAL. 


g 1. Asa preparation for the inquiry which is the proper 
ct of Logic, namely, in what manner propositions are to 
proved, we have found it necessary to inquire what they 
tain which requires, or is susceptible of, proof; or (which 
ne same thing) what they assert. In the course of this 
iminary investigation into the import of Propositions, we 
mined the opinion of the Conceptualists, that a proposition 
he expression of a relation between two ideas; and the 
wine of the Nominalists, that it is the expression of an 
ement or disagreement between the meanings of two 
es. We decided that, as general theories, both of these 
erroneous ; and that, though propositions may be made 
1 respecting names and respecting ideas, neither the one 
the other are the subject-matter of Propositions considered 
srally. We then examined the different kinds of Proposi- 
s, and found that, with the exception of those which are 
ely verbal, they assert five different kinds of matters of fact, 
ely, Existence, Order in Place, Order in Time, Causation, 
Resemblance; that in every proposition one of these five 
ther affirmed, or denied, of some fact or phenomenon, or of 
e object the unknown source of a fact or phenomenon. 

In distinguishing, however, the different kinds of matters 
uct asserted in propositions, we reserved one class of pro- 
tions, which do not relate to any matter of fact, in the 
ger sense of the term, at all, but to the meaning of names. 
se names and their signification are entirely arbitrary, such 
ositions are not, strictly speaking, susceptible of truth 
alsity, but only of conformity or disconformity to usage or 
vention; and all the proof they are capable of, is proof of 
3¢; proof that the words have been employed by others in 
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the acceptation in which the speaker or writer desires tou 
them. These propositions occupy, however, a conspicuo 
place in philosophy; and their nature and characteristi| 
are of as much importance in logic, as those of any of tf) 
other classes of propositions previously adverted to. 
Tf all propositions respecting the signification of won 
were as simple and unimportant as those which served 1 
for examples when examining Hobbes’ theory of predicatio, 
viz. those of which the subject and predicate are proper name 
and which assert only that those names have, or that thi 
have not, been conventionally assigned to the same individua 
there would be little to attract to such propositions the attei| 
tion of philosophers. But the class of merely verbal propos! 
tions embraces not only much more than these, but much mo) 
than any propositions which at first sight present themseln 
as verbal; comprehending a kind of assertions which hay 
been beoanied not only as relating to things, but as havin. 
actually a more intimate relation with them than any othi 
propositions whatever. The student in philosophy will pe 
ceive that I allude to the distinction on which so much ste, 
was laid by the schoolmen, and which has been retained eithe 
under the same or under other names by most metaphysician 
to the present day, viz. between what were called essentia| 
and what were called accidental, propositions, and betwee 
essential and accidental properties or attributes. a 
| 

§ 2. Almost all metaphysicians prior to Locke, as wellé 
many since his time, have made a great mystery of Essentit, 
Predication, and of predicates which are said to be of th 
essence of the subject. The essence of a thing, they said, wa 
that without which the thing could neither be, nor be cot 
ceived to be. Thus, rationality was of the essence of mat 
because without rationality, man could not be conceived t 
exist. ‘T'he different attributes which made up the essence ¢ 
the thing were called its essential properties ; and a propositid 
in which any of these were predicated of it was called a 
Essential Proposition, and was considered to go deeper into th 
nature of the thing, and to convey more important. informatio 
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ecting it, than any other proposition could do. All pro- 
ies, not of the essence of the thing, were called its accidents : 
2 supposed to have nothing at all, or nothing comparatively, 
o with its inmost nature; and the propositions in which 
of these were predicated of it were called Accidental Pro- 
tions. A connexion may be traced between this distinction, 
th originated with the schoolmen, and the well-known 
nas of substantie secunde or general substances, and sub- 
tial forms, doctrines under which varieties of language 
aded alike the Aristotelian and the Platonic schools, and 
hich more of the spirit has come down to modern times 
‘might be conjectured from the disuse of the phraseology. 
false views of the nature of classification and generalization 
h prevailed among the schoolmen, and of which these 
nas were the technical expression, afford the only explana- 
which can be given of their having misunderstood the 
nature of those Essences which held so conspicuous a place 
eit philosophy. They said, truly, that man cannot be con- 
d without rationality. But though man cannot, a being 
be conceived exactly like a man in all points except that 
juality, and those others which are the conditions or con- 
nees of it. All therefore which is really true in the asser- 
that man cannot be conceived without rationality, is only, 
if he had not rationality, he would not be reputed a man. 
@ is no impossibility in conceiving the thing, nor, for aught 
iow, in its existing: the impossibility is in the conven- 
of language, which will not allow the thing, even if it 
to be called by the name which is reserved for rational 
8. Rationality, in short, is involved in the meaning of 
ord man : is one of the attributes connoted by the name. 
ssence of man, simply means the whole of the attributes 
ted by the word ; and any one of those attributes taken 
y, 1s an essential property of man. 

he doctrines which prevented the real meaning of 
ices from being understood, not having assumed so 
d a shape in the time of Aristotle and his immediate 
ers as was afterwards given to them by the Realists of 
iddle ages, we find a nearer approach to a rational view 
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of the subject in the writings of the ancient Aristotelians th 
in their more modern followers. Porphyry, in his Isagy 
approached so near to the true conception of essences, tl 
only one step remained to be taken, but this step, so easy. 
appearance, was reserved for the Nominalists of modern tim 
By altering any property, not of the essence of the thing, y 
merely, according to Porphyry, made a difference in it; y 
made it dAAeiov: but by altering any property which was 
its essence, you made it another thing, a\Ao.* To a mode 
it is obvious that between the change which only makes a thi 
different, and the change which makes it another thing, t 
only distinction is that in the former case, though changed, 
is still called by the same name. Thus, pound ice ina mort, 
and being still called ice, it is only made adAotov: melt, 
and it becomes aAXo, another thing, namely, water. Now it 
really the same thing, i. e. the same particles of matter, im be 
cases; and you cannot so change anything that it shall cet 
to be the same thing in this sense. The identity which it¢ 
be deprived of is merely that of the name: when the th 
ceases to be called ice, it becomes another thing; its essen 
what constituted it ice, is gone; while, as long as it contim 
to be so called, nothing is gone except some of its acciden 
But these reflections, so easy to us, would have been difie 
to persons who thought, as most of the Aristotelians did, tl 
objects were made what they were called, that ice (for instan) 
was made ice, not by the possession of certain properties) 
which mankind have chosen to attach that name, but by i 


= 
See ose 


cipation in the nature of a certain general substance, called! 
in general, which substance, together with all the propert, 
that belonged to it, inhered in every individual piece of1) 
As they did not consider these universal substances 10 | 
attached to all general names, but only to some, they Be 
that an object borrowed only a part of its properties from) 
universal substance, and that the rest belonged to it pf 
eee 


* KaOddou piv ody raoa Siagopad reocywopévn Tivi érepotoy motel” an 
piv Kowde re Kai tiwe (differences in the accidental properties) adi 
qowvot* ai o¢ idtairara (differences in the essential properties) @\A0.— 
cap. il. | 
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Ily: the former they called its essence, and the latter its 
dents. The scholastic doctrine of essences long survived 
theory on which it rested, that of the existence of real 
ties corresponding to general terms ; and it was reserved for 
ke at the end of the seventeenth century, to convince phi- 
phers that the supposed essences of classes were merely the 
ification of their names; nor, among the signal services 
ch his writings rendered to philosophy, was there one more 
lful or more valuable. 
Now, as the most familiar of the general names by which 
ybject is designated usually connotes not one only, but 
ral attributes of the object, each of which attributes sepa- 
ly forms also the bond of union of some class, and the 
ning of some general name ; we may predicate of a name | 
sh connotes a variety of aittittites another name which 
1otes only one of these attributes, or some smaller number 
1em than all. In such cases, the universal affirmative pro- 
tion will be true; since whatever possesses the whole of 
set of attributes, must possess any part of that same set. 
roposition of this sort, however, conveys no information 
ny one who previously understood the whole meaning of 
terms. ‘The propositions, Every man is a corporeal being, 
ry man is a living creature, Every man is rational, convey 
nowledge to any one who was already aware of the entire 
ning of the word man, for the meaning of the word 
ides all this: and that every man has the attributes con- 
d by all these predicates, is already asserted when he is 
daman. Now, of this nature are all the propositions 
h have been called essential ; they are, in fact, identical 
ositions. 
't is true that a proposition which predicates any attribute, 
though it be one implied in the name, is in most cases 
rstood to involve a tacit assertion that there exists a thing 
sponding to the name, and possessing the attributes con- 
d by it; and this implied assertion may convey informa- 
even to those who understood the meaning of the name. 
all information of this sort, conveyed by all the essential 
ositions of which man can be made the subject, is included 
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in the assertion, Men exist. And this assumption of real e; 
istence is, after all, the result of an imperfection of languag’ 
It arises from the ambiguity of the copula, which, in additic 
to its proper office of a mark to show that an assertion is mad| 
is also, as formerly remarked, a concrete word connotir| 
existence. The actual existence of the subject of the propos 
tion is therefore only apparently, not really, implied in t 
predication, if an essential one: we may say, A ghost is a di 
embodied spirit, without believing in ghosts. But an accidental 
or non-essential, affirmation, does imply the real existence: 
the subject, because in the case of a non-existent subje 
there is nothing for the proposition to assert. Such a propi 
sition as, The ghost of a murdered person haunts the couch ‘ 
the murderer, can only have a meaning if understood as 1m 
plying a belief in ghosts; for since the signification of fl) 
word ghost implies nothing of the kind, the speaker eithi 
means nothing, or means to assert a thing which he wishes }} 
be believed to have really taken place. I 

It will be hereafter seen that when any important consj 
quences seem to follow, as in mathematics, from an essenti! 
proposition, or, in other words, from a proposition involved ji 
the meaning of a name, what they really flow from is the tac 
assumption of the real existence of the objects so namet 
Apart from this assumption of real existence, the class of prt 
positions in which the predicate is of the essence of the subjet 
(that is, in which the predicate connotes the whole or part( 
what the subject connotes, but nothing besides) answer | 
purpose but that of unfolding the whole or some part of 
meaning of the name, to those who did not previously know i 
Accordingly, the most useful, and in strictness the only usefil 
kind of essential propositions, are Definitions: which, to | 
complete, should unfold the whole of what is involved im thi 
meaning of the word defined ; that is, (when it is a connotatit 
word,). the whole of what it connotes. In defining a nam! 
however, it is not usual to specify its entire connotation, bt 
so much only as is sufficient to mark out the objects usual 
denoted by it from all other known objects. And sometimé 
a merely accidental property, not involved in the meaning | 
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name, answers this purpose equally well. The various 

ds of definition which these distinctions give rise to, and 
purposes to which they are respectively subservient, will be 
utely considered in the proper place. 


§ 8. According to the above view of essential propositions, 
roposition can be reckoned such which relates to an indi- 
al by name, that is, in which the subject is a proper name. 
viduals have no essences. When the schoolmen talked of 
essence of an individual, they did not mean the properties 
ied in its name, for the names of individuals imply no 
erties. They regarded as of the essence of an individual, 
ever was of the essence of the species in which they were 
stomed to place that individual ; 7. ¢. of the class to which 
is most familiarly referred, and to which, therefore, they 
eived that it by nature belonged. Thus, because the pro- 
ion Man is a rational being, was an essential proposition, 
affirmed the same thing of the proposition, Julius Cesar 
‘ational being. This followed very naturally if genera and 
es were to be considered as entities, distinct from, but 
‘mg in, the individuals composing them. If man was a 
ance inhering in each individual man, the essence of man 
tever that might mean) was naturally supposed to accom- 
it; to inhere in John Thompson, and to form the common 
ce of Thompson and Julius Cesar. It might then be 
said, that rationality, being of the essence of Man, was 
2 essence also of Thompson. But if Man altogether be 
the individual men and a name bestowed upon them in 
quence of certain common properties, what becomes of 
Thompson’s essence ? 
fundamental error is seldom expelled from philosophy 
single victory. It retreats slowly, defends every inch 
und, and often, after it has been driven from the open 
ry, retains a footing in some remote fastness. The 
es of individuals were an unmeaning figment arising 
a misapprehension of the essences of classes, yet even 
» When he extirpated the parent error, could not shake 
f free from that which was its fruit. He distinguished 
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two sorts of essences, Realand Nominal. His nominal essen 
were the essences of classes, explained nearly as we have D 
explained them. Nor is anything wanting to render the th 
book of Locke’s Essay a nearly unexceptionable treatise | 
the connotation of names, except to free its language from 
assumption of what are called Abstract Ideas, which unt 
tunately is involved in the phraseology, though not necessar 
connected with the thoughts contained in that immortal Th 
Book.* But, besides nominal essences, he admitted 7 
essences, or essences of individual objects, which he suppo: 
to be the causes of the sensible properties of those objer 
We know not (said he) what these are; (and this acknowle; 
ment rendered the fiction comparatively innocuous ;) but if! 
did, we could, from them alone, demonstrate the sensible pj 
perties of the object, as the properties of the triangle 
demonstrated from the definition of the triangle. I shall hi 
occasion to revert to this theory in treating of Demonstrati 
and of the conditions under which one property of a th 
admits of being demonstrated from another property. J 
enough here to remark that, according to this definition, 
real essence of an object has, in the progress of physics, | 
to be conceived as nearly equivalent, in the case of bodies, 
their corpuscular structure: what it is now supposed to mi 
in the case of any other entities, I would not take upon my! 
to define. 


§ 4. An essential proposition, then, is one which is pul 
verbal; which asserts of a thing under a particular name, 0} 


* The always acute and often profound author of An Outline of Semato. 
(Mr. B. H. Smart) justly says, ‘‘ Locke will be much more intelligible i! 
the majority of places, we substitute ‘the knowledge of’ for what he calls } 
Tdea of’” (p. 10). Among the many criticisms on Locke’s use of the \' 
Tdea, this is the one which, as it appears to me, most nearly hits the m 
and I quote it for the additional reason that it precisely expresses the pow 
difference respecting the import of Propositions, between my view and wh 
have spoken of as the Conceptualist view of them. Where a Conceptu! 
says that a name or a proposition expresses our Idea of a thing, I sh: 
generally say (instead of our Idea) our Knowledge, or Belief, conta 
thing itself. 
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t is asserted of it in the fact of calling it by that name; 
which therefore either gives no information, or gives it 
ecting the name, not the thing. Non-essential, or acci- 
tal propositions, on the contrary, may be called Real Pro- 
tions, in opposition to Verbal. They predicate of a thing 
e fact not involved in the signification of the name by 
sh the proposition speaks of it; some attribute not con- 
od by that name. Such are all propositions concerning 
gs individually designated, and all general or particular 
ositions in which the predicate connotes any attribute not 
1oted by the subject. All these, if true, add to our know- 
e: they convey information, not already involved in the 
es employed. When I am told that all, or even that some 
ets, which have certain qualities, or which stand in 
iin relations, have also certain other qualities, or stand 
ertain other relations, I learn from this proposition 
ww fact; a fact not included in my knowledge of the 
ning of the words, nor even of the existence of Things 
ering to the signification of those words. It is this 
3 of propositions only which are in themselves instruc- 
or from which any instructive propositions can be in- 
d.* 

Nothing has probably contributed more to the opinion 
ng prevalent of the futility of the school logic, than the 
mstance that almost all the examples used in the common 
ol books to illustrate the doctrine of predication and that 
le syllogism, consist of essential propositions. They were 
lly taken either from the branches or from the main trunk 
he Predicamental Tree, which included nothing but what 
of the essence of the species: Omne corpus est substantia, 
e animal est corpus, Omnis homo est corpus, Omnis homo 
minal, Omnis homo est rationalis, and so forth. Tt is 
rom wonderful that the syllogistic art should have been 
ght to be of no use in assisting correct reasoning, when 
st the only propositions which, in the hands of its pro- 


This distinction corresponds to that which is drawn by Kant and other. 
hysicians between what they term analytic, and synthetic, judgments ; the 
r being those which can be evolved from the meaning of the terms used. 


Sra 
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fessed teachers, it was employed to prove, were such as ev) 
one assented to without proof the moment he comprehen 
the meaning of the words; and stood exactly on a level, | 
point of evidence, with the premises from which they wi 
drawn. I have, therefore, throughout this work, avoided , 
employment of essential propositions as examples, exe; 
where the nature of the principle to be illustrated specifics 
required them. | 


$5. With respect to propositions which do convey 
formation — which assert something of a Thing, unde 
name that does not already presuppose what is about to: 
asserted ; there are two different aspects in which these,; 
rather such of them as are general propositions, may be ci 
sidered : we may either look at them as portions of speculatt 
truth, or as memoranda for practical use. According as! 
consider propositions in one or the other of these lights, th 
import may be conveniently expressed in one or in the ot] 
of two formulas. | 

According to the formula which we have hitherto employ, 
and which is best adapted to express the import of the 
position as a portion of our theoretical knowledge, All a 
are mortal, means that the attributes of man are alwi 
accompanied by the attribute mortality: No men are 90, 
means that the attributes of man are never accompanied | 
the attributes, or at least never by all the attributes, signif! 
by the word god. But when the proposition is considered i 
memorandum for practical use, we shall find a differd 
mode of expressing the same meaning better adapted to } 
dicate the office which the proposition performs. The prj 
tical use of a proposition is, to apprise or remind us wl) 
we have to expect, in any individual case which comes will! 
the assertion contained in the proposition. In reference! 
this purpose, the proposition, All men are mortal, med 
that the attributes of man are evidence of, are a mark | 
mortality ; an indication by which the presence of that att 
bute is made manifest. No men are gods, means that {| 
attributes of man are a mark. or evidence that some or 
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he attributes understood to belong to a god are not there: 
, where the former are, we need not expect to find the 
or. 

These two forms of expression are at bottom equivalent ; 
the one points the attention more directly to what a pro- 
tion means, the latter to the manner in which it is to be 
l. 

Now it is to be observed that Reasoning (the subject to 
sh we are next to proceed) is a process into which propo- 
ms enter not as ultimate results, but as means to the 
blishment of other propositions. We may expect, there- 
_ that the mode of exhibiting the import of a general pro- 
tion which shows it in its application to practical use, will 
express the function which propositions perform in Rea- 
ng. And accordingly, in the theory of Reasoning, the 
e of viewing the subject which considers a Proposition 
sserting that one fact or phenomenon is a mark or 
ence of another fact or phenomenon, will be found almost 
spensable. For the purposes of that Theory, the best 
e of defining the import of a proposition is not the mode 
h shows most clearly what it is in itself, but that 
h most distinctly suggests the manner in which it may 
nade available for advancing from it to other pro- 
lons. 


ye 9 


CHAPTER VIL. 


OF THE NATURE OF CLASSIFICATION, AND THE FIV 
PREDICABLES. | 


§ 1. In examining into the nature of general prop 
tions, we have adverted much less than is usual with logiei 
to the ideas of a Class, and Classification ; ideas which, si 
the Realist doctrine of General Substances went out of vos 
have formed the basis of almost every attempt at a phik 
phical theory of general terms and general propositions. 
have considered general names as having a meaning, quite| 
dependently of their being the names of classes. That. 
cumstance is in truth accidental, it being wholly immateria 
the signification of the name whether there are many obje 
or only one, to which it happens to be applicable, or whetl 
there be any at all. God is as much a general term to! 
Christian or Jew as to the Polytheist ; and dragon, hippog| 
chimera, mermaid, ghost, are as much so as if real objit 
existed, corresponding to those names. Every name the } 
nification of which is constituted by attributes, is potentialli 
name of an indefinite number of objects; but it needs noti 
actually the name of any; and if of any, it may be the na 
of only one. As soon as we employ a name to connote al) 
butes, the things, be they more or fewer, which happen) 
possess those attributes, are constituted ipso facto a cli 
But in predicating the name we predicate only the attribut) 
and the fact of belonging to a class does not, in many cat) 
come into view at all. | 

Although, however, Predication does not presuppose Cla’ 
fication, and though the theory of Names and of Propositi 
is not cleared up, but only encumbered, by intruding the 1} 
of classification into it, there is nevertheless a close connes 
between Classification and the employment of General Naa 
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yery general name which we introduce, we create a class, 
re be any things, real or imaginary, to compose it; that 
y Things corresponding to the signification of the name. 
es, therefore, mostly owe their existence to general lan- 
. But general language, also, though that is not the 
common case, sometimes owes its existence to classes. A 
al, which is as much as to say a significant, name, is 
1 mostly introduced because we have a signification to 
ss by it; because we need a word by means of which to 
ate the attributes which it connotes. But it is also true 
name is sometimes introduced because we have found it 
nient to create a class; because we have thought it useful 
é regulation of our mental operations, that a certain 
of objects should be thought of together. A naturalist, 
rposes connected with his particular science, sees reason 
tribute the animal or vegetable creation into certain 
s rather than into any others, and he requires a name to 
sit were, each of his groups together. It must not how- 
s supposed that such names, when introduced, differ in 
spect, as to their mode of signification, from other con- 
names. The classes which they denote are, as much 
other classes, constituted by certain common attributes, 
eilr names are significant of those attributes, and of 
g else. The names of Cuvier’s classes and orders, 
jrades, Digitigrades, &c., are as much the expression of 
tes as if those names had preceded, instead of growing 
his classification of animals. The only peculiarity of 
e is, that the convenience of classitication was here the 
y motive for introducing the names; while in other 
le name is introduced as a means of predication, and 
nation of a class denoted by it is only an indirect con- 
6. 
) principles which ought to regulate Classification as a 
process subservient to the investigation of truth, cannot 
ussed to any purpose until a much later stage of our 
But, of Classification as resulting from, and implied 
fact of employing general language, we cannot forbear 
, here, without leaving the theory of general names, 
I—2 
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and of their employment in predication, mutilated — 
formless. 


§ 2. This portion of the theory of general languag 
the subject of what is termed the doctrine of the Predicab’ 
a set of distinctions handed down from Aristotle, and his. 
lower Porphyry, many of which have taken a firm roo} 
scientific, and some of them even in popular, phraseology. | 
predicables are a five-fold division of General Names, . 
grounded as usual on a difference in their meaning, that is 
the attribute which they connote, but on a difference im 
kind of class which they denote. We may predicate of a tl 
five different varieties of class-name :— 

A genus of the thing _— (yévoe). 


A species (sidoc). 

A differentia (Ovagopa). 

A proprium (idcdv). 

An accidens (cupBeBnKdc). 


It is to be remarked of these distinctions, that they: 
press, not what the predicate is in its own meaning, but 
relation it bears to the subject of which it happens 6 
particular occasion to be predicated. There are not 
names which are exclusively genera, and others which 
exclusively species, or differentize; but the same name 1s| 
ferred to one or another predicable, according to the subjec! 
which it is predicated on the particular occasion. Ani 
instance, is a genus with respect to man, or John; a spe 
with respect to Substance, or Being. Rectangular is 0 | 
the Differentie of a geometrical square; it is merely 01 
the Accidentia of the table at which I am writing. Thew 
genus, species, &c. are therefore relative terms; they 
names applied to certain predicates, to express the rela! 

between them and some given subject: a relation erount 
as we shall see, not on what the predicate connotes, buto 
class which it denotes, and on the place which, in some 
_ classification, that class occupies relatively to the pam 
subject. 


§ 8. Of these five names, two, Genus and Species 
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only used by naturalists in a technical acceptation not 
sely agreeing with their philosophical meaning, but have 
acquired a popular acceptation, much more general than 
r: In this popular sense any two classes, one of which 
des the whole of the other and more, may be called a 
is and a Species. Such, for instance, are Animal and 
; Man and Mathematician. Animal is a Genus; Man 
Brute are its two species; or we may divide it into a 
er number of species, as man, horse, dog, &c. Biped, or 
ooted animal, may also be considered a genus, of which 
aud bird are two species. Taste is a genus, of which sweet 
sour taste, salt taste, &c. are species. Virtue is a genus; 
, prudence, courage, fortitude, generosity, &c. are its 
es. 

he same class which is a genus with reference to the 
lasses or species included in it, may be itself a species 
reference to a more comprehensive, or, as it is often 
|, @ superior genus. Man is a species with reference 
imal, but a genus with reference to the species Mathe- 
ian. Animal is a genus, divided into two species, man 
orute ; but animal is also a species, which, with another 
s, vegetable, makes up the genus, organized being. 
| is a genus with reference to man and bird, but a 
s with respect to the superior genus, animal. Taste is 
us divided into species, but also a species of the genus 
lion. Virtue, a genus with reference to justice, tem- 
ce, &c., is one of the species of the genus, mental 
iy. 

1 this popular sense the words Genus and Species have 
1 into common discourse. And it should be observed 
n ordinary parlance, not the name of the class, but the 
itself, is said to be the genus or species; not, of course, 
ass in the sense of each individual of the class, but the 
duals collectively, considered as an aggregate whole; the 
by which the class is designated being then called not 
nus or species, but the generic or specific name. And 
san admissible form of expression; nor is it of any 1m- 
ace which of the two modes of speaking we adopt, pro- 
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vided the rest of our language is consistent with it; but, if 
call the class itself the genus, we must not talk of predicat 
the genus. We predicate of man the name mortal; and) 
predicating the name, we may be said, in an intelligible sen 
to predicate what the name expresses, the attribute mortali 
but in no allowable sense of the word predication do we pre) 
cate of man the class mortal. We predicate of him the f 
of belonging to the class. 

By the Aristotelian logicians, the term genus and spec 
were used in a more restricted sense. They did not adr, 
every class which could be divided into other classes to bi 
genus, or every class which could be included in a larger ch) 
to be a species. Animal was by them considered a genus; m 
and brute co-ordinate species under that genus: beped, howey. 
would not have been admitted to be a genus with reference, 
man, but a propriwm or accidens only. It was requisite, | 
cording to their theory, that genus and species should be! 
the essence of the subject. Animal was of the essence of ma| 
biped was not. And in every classification they consider 
some one class as the lowest or infima species. Man, fori 
stance, was a lowest species. Any further divisions into whi, 
the class might be capable of being broken down, as man it) 
white, black, and red man, or into priest and laymen, they ¢ 
not admit to be species. F 

It has been seen, however, in the preceding chapter, th 
the distinction between the essence of a class, and the att 
butes or properties which are not of its essence—a distinetit 
which has given occasion to so much abstruse speculatio 
and to which so mysterious a character was formerly, and | 
many writers is still, attached,—amounts to nothing mo 
than the difference between those attributes of the class whi 
are, and those which are not, involved in the signification _ 
the class-name. As applied to individuals, the word Essent 
we found, has no meaning, except in connexion with the ¢ 
ploded tenets of the Realists; and what the schoolmen cho 
to call the essence of an individual, was simply the esse: 
of the class to which that individual was most familia 
referred. 
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s there no difference, then, save this merely verbal one, 
een the classes which the schoolmen admitted to be genera 
ecies, and those to which they refused the title? Is it 
ror to regard some of the differences which exist among 
ts as differences in kind (genere or specie), and others only 
ferences in the accidents ? Were the schoolmen right or 
g in giving to some of the classes into which things may 
ivided, the name of kinds, and considering others as 
\dary divisions, grounded on differences of a com paratively 
ficial nature? Examination will show that the Aristo- 
is did mean something by this distinction, and some- 
important; but which, being but indistinctly conceived, 
inadequately expressed by the phraseology of essences, 
the various other modes of speech to which they had 
rse. 


4, It is a fundamental principle in logic, that the 
' of framing classes is unlimited, as long as there is 
(even the smallest) difference to found a distinction 

Take any attribute whatever, and if some things have 
d others have not, we may ground on the attribute a 
on of all things into two classes; and we actually do so, 
‘oment we create a name which connotes the attribute. 
amber of possible classes, therefore, is boundless; and 
are as many actual classes (either of real or of imaginary 
}) as there are general names, positive and negative to- 


it if we contemplate any one of the classes so formed, 
S the class animal or plant, or the class sulphur or phos- 
8, or the class white or red, and consider in what parti- 
the individuals included in the class differ from those 
do not come within it, we find a very remarkable diver- 
' this respect between some classes and others. There 
me classes, the things contained in which differ from 
things only in certain particulars which may be num- 
while others differ in more than can be numbered, more 
than we need ever expect to know. Some classes have 
rx nothing in common to characterise them by, except 
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precisely what is connoted by the name: white things, for¢ 
ample, are not distinguished by any common properties, exer 
whiteness ; or if they are, it 1s only by such as are in so) 
way dependent on, or connected with, whiteness. But 
hundred generations have not exhausted the common prop/ 
ties of animals or of plants, of sulphur or of phosphorus; nor 
we suppose them to be exhaustible, but proceed to new obs 
vations and experiments, in the full confidence of discover 
new properties which were by no means implied in -those © 
previously knew. While, if any one were to propose for | 
vestigation the common properties of all things which are) 
the same colour, the same shape, or the same specific grav 
the absurdity would be palpable. We have no ground to | 
lieve that any such common properties exist, except such 
may be shown to be involved in the supposition itself, or to. 
derivable from it by some law of causation. It appears, thei 
fore, that the properties, on which we ground our classes, som 


j 


times exhaust all that the class has in common, or contain} 
all by some mode of implication; but in other instances ' : 
make a selection of a few properties from among not only 
greater number, but a number inexhaustible by us, and 
which as we know no bounds, they may, so far as we are ot 
cerned, be regarded as infinite. = 

There is no impropriety in saying that, of these two ins 
fications, the one answers to amuch more radical distinction, 
the things themselves, than the other does. And if any 0 
even chooses to say that the one classification is made | 
nature, the other by us for our convenience, he will be righ 
provided he means no more than this: Where a certa 
apparent difference between things (though perhaps in its 
of little moment) answers to we know not what number’ 
other differences, pervading not only their known properti 
but properties yet undiscovered, it is not optional but impel 
tive to recognise this difference as the foundation of a speci! 
distinction ; while, on the contrary, differences that are meré) 
finite and determinate, like those designated by the wor 
white, black, or red, may be disregarded if the purpose ! 
which the classification is made does not require attenti 
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.0se particular properties. The differences, however, are 
2 by nature, in both cases ; while the recognition of those 
rences as grounds of classification and of naming, is, equally 
th cases, the act of man: only in the one case, the ends of 
nage and of classification would be subverted if no notice 
taken of the difference, while in the other case, the neces- 
of taking notice of it depends on the importance or unim- 
nce of the particular qualities in which the difference 
ens to consist. 
Yow, these classes, distinguished by unknown multitudes 
operties, and not solely by a few determinate ones—which 
arted off from one another by an unfathomable chasm, 
ad of a mere ordinary ditch with a visible bottom—are 
mly classes which, by the Aristotelian logicians, were 
dered as genera or species. Differences which extended 
to a certain property or properties, and there terminated, 
considered as differences only in the accidents of things ; 
yhere any class differed from other things by an infinite 
of differences, known and unknown, they considered the 
ction as one of kind, and spoke of it as being an essential 
ence, which is also one of the current meanings of that 
2 expression at the present day. 
onceiving the schoolmen to have been justified in drawing 
ad line of separation between these two kinds of classes 
f class-distinctions, I shall not only retain the division 
but continue to express it in their language. According 
it language, the proximate (or lowest) Kind to which any 
ual is referrible, is called its species. Conformably to 
Sir Isaac Newton would be said to be of the species 
There are indeed numerous sub-classes included in 
ass man, to which Newton also belongs; for example, 
tian, and Englishman, and Mathematician. But these, 
h distinct classes, are not, in our sense of the term, dis- 
Kinds of men. A Christian, for example, differs from 
human beings; but he differs only in the attribute 
the word expresses, namely, belief in Christianity, and 
ver else that implies, either as involved in the fact itself, 
mected with it through some law of cause and effect, We 
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should never think of inquiring what properties, unconne 
with Christianity either as cause or effect, are commor| 
all Christians and peculiar to them; while in regard te 
Men, physiologists are perpetually carrying on such) 
inquiry ; nor is the answer ever likely to be completed. M 
therefore, we may call a species; Christian, or Mathematic; 
we cannot. 

Note here, that it is by no means intended to imply | 
there may not be different Kinds, or logical species, of mI 
The various races and temperaments, the two sexes, and ¢| 
the various ages, may be differences of kind, within our mé 
ing of the term. Ido not say that they are so. For in 
progress of physiology it may almost be said to be made 
that the differences which really exist between different ra 
sexes, &c., follow as consequences, under laws of nat 
from a small number of primary differences which can be} 
cisely determined, and which, as the phrase is, account for 
the rest. If this be so, these are not distinctions in kind; 
more than Christian, Jew, Mussulman, and Pagan, a differe 
which also carries many consequences along with it. An¢ 
this way classes are often mistaken for real Kinds, which 
afterwards proved not to be so. But if it turned out that, 
differences were not capable of being thus accounted for,t 
Caucasian, Mongolian, Negro, &c. would be really diffe 
Kinds of human beings, and entitled to be ranked as species 
the logician ; though not by the naturalist. For (as alre 
noticed) the word species is used in a different significatiol 
logic and in natural history. By the naturalist, organi 
beings are never said to be of different species, if it iss 
posed that they could possibly have descended from the si 
stock. That, however, is a sense artificially given to 
word, for the technical purposes of a particular science. To 
logician, if a negro and a white man differ in the same ma 
(however less in degree) as a horse and a camel do, that! 
their differences are inexhaustible, and not referrible to | 
common cause, they are different species, whether they | 
descended from common ancestors or not. But if their: 
ferences can all be traced to climate and habits, or to s 
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special difference in structure, they are not, in the logician’s 
y, Specially distinct. 
When the infima species, or proximate Kind, to which an 
vidual belongs, has been ascertained, the properties com- 
| to that Kind include necessarily the whole of the common 
erties of every other real Kind to which the individual can 
eferrible. Let the individual, for example, be Socrates, and 
proximate Kind, man. Animal, or living creature, is also 
al Kind, and includes Socrates; but, since it likewise 
ides man, or in other words, since all men are animals, the 
erties common to animals form a portion of the common 
erties of the sub-class, man. And if there be any class 
h includes Socrates without including man, that class is 
1real Kind. Let the class for example, be flat-nosed ; 
being a class which includes Socrates, without including 
en. ‘To determine whether it is areal Kind, we must ask 
elves this question: Have all flat-nosed animals, in addi- 
to whatever is implied in their flat-noses, any common 
erties, other than those which are common to all animals 
ever? If they had; if a flat nose were a mark or index 
| indefinite number of other peculiarities, not deducible 
the former by an ascertainable law, then out of the 
man we might cut another class, flat-nosed man, which 
ding to our definition, would be a Kind. But if we could 
his, man would not be, as it was assumed to be, the 
mate Kind. Therefore, the properties of the proximate 
do comprehend those (whether known or unknown) of 
her Kinds to which the individual belongs; which was 
oint we undertook to prove. And hence, every other 
which is predicable of the individual, will be to the 
mate Kind in the relation of a genus, according to even 
opular acceptation of the terms genus and species; that 
will be a larger class, including it and more. 
'e are now able to fix the logical meaning of these terms. 
y class which is a real Kind, that is, which ‘is distin- 
ed from all other classes by an indeterminate multitude 
perties not derivable from one another, is either a genus 
pecies. A Kind which is not divisible into other Kinds, 
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cannot be a genus, because it has no species under it; but 
is itself a species, both with reference to the individuals bel, 
and to the genera above. (Species Preedicabilis and Spec 
Subjicibilis.) But every Kind which admits of division ir 
real Kinds (as animal into mammal, bird, fish, &c., or hi 
into various species of birds) is a genus to all bel 
it, a species to all genera in which it is itself include 
And here we may close this part of the discussion, and pi 
to the three remaining predicables, Differentia, Proprium, a 
Accidens. ! 


§ 5. To begin with Differentia. This word is correlati 
with the words genus and species, and as all admit, it signifi 
the attribute which distinguishes a given species from eve 
other species of the same genus. This is so far clear: but) 
may still ask, which of the distinguishing attributes it sigi 
fies. For we have seen that every Kind (and a species mit 
be a Kind) is distinguished from other Kinds not by anyo 


attribute, but by an indefinite number: Man, for instance, 


a species of the genus animal: Rational (or rationality, for 


it is of no consequence whether we use the concrete or t 
abstract form) is generally assigned by logicians as the Dif 
rentia; and doubtless this attribute serves the purpose | 
distinction: but it has also been remarked of man, that 
is a cooking animal; the only animal that dresses its fot 
This, therefore, is another of the attributes by which t 
species man is distinguished from other species of the sat 
genus: would this attribute serve equally well for a dif 
rentia? The Aristotelians say No; having laid it down th 
the differentia must, like the genus and species, be of t 
essence of the subject. | 

And here we lose even that vestige of a meaning ground 
in the nature of the things themselves, which may be St} 
posed to be attached to the word essence when it is said th 
genus and species must be of the essence of the thing. The 
can be no doubt that when the schoolmen talked of + 
essences of things as opposed to their accidents, they hi) 
confusedly in view the distinction between differences of ki 
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the differences which are not of kind; they meant to inti- 
e that genera and species must be Kinds. Their notion 
he essence of a thing was a vague notion of a something 
ch makes it what it is, ¢.e. which makes it the Kind of 
g that it is—which causes it to have all that variety of 
erties which distinguish its Kind. But when the matter 
é to be looked at more closely, nobody could discover what 
ed the thing to have all those properties, nor even that 
e was anything which caused it to have them. Logicians, 
ever, not liking to admit this, and being unable to detect 
t made the thing to be what it was, satisfied themselves 
| What made it to be what it was called. Of the innu- 
able properties, known and unknown, that are common to 
class man, a portion only, and of course a very small 
ion, are.connoted by its name; these few, however, will 
rally have been thus distinguished from the rest either for 
‘ greater obviousness, or for greater supposed importance. 
se properties, then, which were connoted by the name, 
ans seized upon, and called them the essence of the 
ies; and not stopping there, they affirmed them, in the 
of the infima species, to be the essence of the individual 
for it was their maxim, that the species contained the 
ole essence” of the thing. Metaphysics, that fertile field 
elusion propagated by language, does not afford a more 
al instance of such delusion. On this account it was that 
nality, being connoted by the name man, was allowed to 
. differentia of the class; but the peculiarity of cooking 
‘food, not being connoted, was relegated to the class of 
lental properties. 
he distinction, therefore, between Differentia, Proprium, 
Accidens, is not grounded in the nature of things, but in 
connotation of names; and we must seek. it there, if we 
to find what it is. 
‘rom the fact that the genus includes the species, in other 
is denotes more than the species, or is predicable of a 
fer number of individuals, it follows that the species must 
ote more than the genus. It must connote all the attri- 
S which the genus connotes, or there would be nothing 
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to prevent it from denoting individuals not included in | 
genus. And it must connote something besides, otherwise | 
would include the whole genus. Animal denotes all the in 
viduals denoted by man, and many more. Man, therefo: 
must connote all that animal connotes, otherwise there mig 
be men who are not animals; and it must connote somethii 
more than animal connotes, otherwise all animals would 
men. This surplus of connotation—this which the — 
f 


connotes over and above the connotation of the genus—is ¢ 
Differentia, or specific difference ; or, to state the same prop 
sition in other words, the Differentia is that which must 
added to the connotation of the genus, to complete the conn 
tation of the species. 

The word man, for instance, exclusively of what it co 
notes in common with animal, also connotes rationality, ar 
at least some approximation to that external form which 
all know, but which as we have no name for it considered | 
itself, we are content to call the human. The Differentia, | 
specific difference, therefore, of man, as referred to the gent 
animal, is that outward form and the possession of reaso 
The Aristotelians said, the possession of reason, without tl 
outward form. But if they adhered to this, they would hav 
been obliged to call the Houyhnhnms men. The questic’ 
never arose, and they were never called upon to decide ho 
such a case would have affected their notion of essentialit 
However this may be, they were satisfied with taking such 
portion of the differentia as sufficed to distinguish the speci 
from all other existing things, though by so doing they mig] 
not exhaust the connotation of the name. 


§ 6. And here, to prevent the notion of differentia fro! 
being restricted within too narrow limits, it is necessary | 
remark, that a species, even as referred to the same genU 
will not always have the same differentia, but a different om 
according to the principle and purpose which preside over tl 
particular classification. For example, a naturalist surve} 
the various kinds of animals, and looks out for the classific! 
tion of them most in accordance with the order in which, fc 
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ogical purposes, he considers it desirable that we should 
k of them. With this view he finds it advisable that 
of his fundamental divisions should be into warm-blooded 
cold-blooded animals;' or into animals which breathe 
lungs and those which breathe with gills; or into car- 
rous, and frugivorous or graminivorous: or into those 
h walk on the flat part and those which walk on the 
mity of the foot, a distinction on which two of Cuvier’s 
lies are founded. In doing this, the naturalist creates as 
y new classes ; which are by no means those to which the 
idual animal is familiarly and spontaneously referred ; 
hould we ever think of assigning to them so prominent 
ition in our arrangement of the animal kingdom, unless 
preconceived purpose of scientific convenience. And to 
iberty of doing this there is no limit. In the examples 
ave given, most of the classes are real Kinds, since each 
e peculiarities is an index to a multitude of properties 
ging to the class which it characterizes: but even if the 
were otherwise—if the other properties of those classes 
all be derived, by any process known to us, from the 
eculiarity on which the class is founded—even then, if 
derivative properties were of primary importance for the 
ses of the naturalist, he would be warranted in founding 
‘mary divisions on them. 
, however, practical convenience is a sufficient warrant 
1aking the main demarcations in our arrangement of 
fs run in lines not coinciding with any distinction of 
and so creating genera and species in the popular 
which are not genera or species in the rigorous sense 
, @ fortior’ must we be warranted, when our genera 
pecies are real genera and species, in marking the dis- 
on between them by those of their properties which con- 
tions of practical convenience most strongly recommend. 
cut a species out of a given genus—the Species man, 
Stance, out of the genus animal—with an jntention 
ir part that the peculiarity by which we are to be 
1 in the application of the name man should be 
ality, then rationality is the differentia of the species 
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man. Suppose, however, that being naturalists, we, for 
purposes of our particular study, cut out of the genus ani 
the same species man, but with an intention that the | 
tinction between man and all other species of animal sho 
be, not rationality, but the possession of “four incisors 
each jaw, tusks solitary, and erect posture. It is evid 
that the word man, when used by us as naturalists, no lon 
connotes rationality, but. connotes the three other proper 
specified ; for that which we have expressly in view W. 
we impose a name, assuredly forms part of the meaning 
that name. We may, therefore, lay it down as a max 
that wherever there is a Genus, and a Species marked 
from that genus by an assignable differentia, the name 
the species must be connotative, and must connote the di 
rentia; but the connotation may be special—not involved 
the signification of the term as ordinarily used, but given 
it when employed as a term of art or science. The word M 
in common use, connotes rationality and a certain form, 
does not connote the number or character of the teeth: m 
Linnean system it connotes the number of incisor and can 
teeth, but does not connote rationality nor any partic 
form. The word man has, therefore, two different meanin 
though not commonly considered as ambiguous, becaus 
happens in both cases to denote the same individual objet 
But a case is conceivable in which the ambiguity Wo 
become evident: we have only to imagine that some 
kind of animal were discovered, having Linneus's three ¢ 
racteristics of humanity, but not rational, or not of the hun 
form. In ordinary parlance, these animals would not 
called men; but in natural history they must still be ca 
so by those, if any there be, who adhere to the Linnt 
classification ; and the question would arise, whether the W 
should continue to be used in two senses, or the classifical 
be given up, and the technical sense of the term be abando 
along with it. 

Words not otherwise connotative may, in the mode , 
adverted to, acquire a special or technical connotation. iy 
the word whiteness, as we have so often remarked, conn 
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ung; it merely denotes the attribute corresponding to a 
ain sensation: but if we are making a classification of 
ars, and desire to justify, or even merely to point out, the 
icular place assigned to whiteness in our arrangement, we 
‘define it “the colour produced by the mixture of all the 
le rays ;" and this fact, though by no means implied in 
meaning of the word whiteness as ordinarily used, but 
‘known by subsequent scientific investigation, is part of 
neaning in the particular essay or treatise, and becomes 
differentia of the species.* 

Che differentia, therefore, of a species may be defined 
ye, that part of the connotation of the specific name, 
ther ordinary or special and technical, which distin- 
hes the species in question from all other species of the 
is to which on the particular occasion we are refer- 
it. 

» 7. Having disposed of Genus, Species, and Differentia, 
hall not find much difficulty in attaining a clear con- 
on of the distinction between the other two predicables, 
all as between them and the first three. 

n the Aristotelian phraseology, Genus and Differentia 
of the essence of the subject; by which, as we have seen, 
ally meant that the properties signified by the genus 
those signified by the differentia, form part of the con- 
ion of the name denoting the species. Proprium and 
lens, on the other hand, form no part of the essence, but 
redicated of the species only accidentally. Both are 
‘ents, in the wider sense in which the accidents of a 
are opposed to its essence; though, in the doctrine of 
>redicables, Accidens is used for one sort of accident 
Proprium being another sort. Proprium, continue the 
‘Imean, is predicated accidentally, indeed, but necessarily; 


4 
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if we allow a differentia to what is not really a species. For the distinc- 
_ Kinds, in the sense explained by us, not being in any way applicable to 
tes, it of course follows that although attributes may be put into classes, 
lasses can be admitted to be genera or species only by courtesy. 
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or, as they further explain it, signifies an attribute which} 
not indeed part of the essence, but which flows from, or ij 
consequence of, the essence, and is, therefore, inseparaj 
attached to the species; e.g. the various properties 0; 
triangle, which, though no part of its definition, must nec 
sarily be possessed by whatever comes under that definiti, 
Accidens, on the contrary, has no connexion whatever 
the essence, but may come and go, and the species still | 
main what it was before. If a species could exist without; 
Propria, it must be capable of existing without that on wh} 
its Propria are necessarily consequent, and therefore witht 
its essence, without that which constitutes it a spec 
But an Accidens, whether separable or inseparable from } 
species in actual experience, may be supposed separal, 
without the necessity of supposing any other alteration;t 
at least, without supposing any of the essential properties 
the species to be altered, since with them an Accidens has! 
connexion. dl 

A Proprium, therefore, of the species, may be defined, ¢ 
attribute which belongs to all the individuals included im } 
species, and which, though not connoted by the spec 
name, (either ordinarily if the classification we are consider} 
be for ordinary purposes, or specially if it be for a special p: 
pose,) yet follows from some attribute which the name eit! 
ordinarily or specially connotes. ; 

One attribute may follow from another in two ways, #! 
there are consequently two kinds of Proprium. It 1 
follow as a conclusion follows premises, or it may follows 
an effect follows a cause. Thus, the attribute of having }) 
opposite sides equal, which is not one of those connoted 1 
the word Parallelogram, nevertheless follows from those ¢( 
noted by it, namely, from having the opposite sides straid 
lines and parallel, and the number of sides four. The att 
bute, therefore, of having the opposite sides equal, is a BE 
prium of the class parallelogram; and a Proprium of } 
first kind, which follows from the connoted attributes by v/ 
of demonstration. The attribute of being capable of und 
standing language, is a Proprium of the species man, sil? 
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hout being connoted by the word, it follows from an attri- 
e which the word does connote, viz. from the attribute 
tionality. But this is a Proprium of the second kind, 
ch follows by way of causation. How it is that one pro- 
yy of a thing follows, or can be inferred, from another ; 
er what conditions this is possible, and what is the exact 
ming of the phrase; are among the questions which will 
1py us in the two succeeding Books. At present it needs 
y be said, that whether a Proprium follows by demonstra- 
or by causation, it follows necessarily ; that is to say, its 
following would be inconsistent with some law which we 
rd as a part of the constitution either of our thinking 
Ity or of the universe. 


y 8. Under the remaining predicable, Accidens, are in- 
ed all attributes of a thing which are neither involved in 
signification of the name (whether ordinarily or as a term 
tt), nor have, so far as we know, any necessary connexion 
attributes which are so involved. They are commonly 
led into Separable and Inseparable Accidents. Inseparable 
lents are those which—although we know of no connexion 
een them and the attributes constitutive of the species, 
although, therefore, so far as we are aware, they might be 
at without making the name inapplicable and the species 
ferent species—are yet never in fact known to be absent. 
neise mode of expressing the same meaning is, that in- 
‘able accidents are properties which are universal to the 
es, but not necessary toit. Thus, blackness is an attri- 
‘of a crow, and, as far as we know, an universal one. But 
» were to discover a race of white birds, in other respects 
ibling crows, we should not say, These are not crows; we 
ld say, hese are white crows. Crow, therefore, aoct not 
ote blackness; nor, from any of the attributes which it 
connote, whether as a word in popular use or as a term 
4, conld blackness be inferred. Not only, therefore, can 
ceive a white crow, but we know of no reason why such 
‘imal should not exist. Since, however, none but black 
"are known to exist, blackness, in the present state of our 
| 10—2 
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knowledge, ranks as an accident, but an inseparable accide 
of the species crow. | 

Separable Accidents are those which are found, in point 
fact, to be sometimes absent from the species; which are } 
only not necessary, but not even universal. They are such 
do not belong to every individual of the species, but only 
some individuals; or if to all, not at all times. Thus 
colour of an European is one of the separable accident 
the species man, because it 1s not an attribute of all h 
creatures. Being born, is also (speaking in the logical 
a separable accident of the species man, because, thoug 
attribute of all human beings, it is so only at one parti 
time. A fortiori those attributes which are not constant. 
in the same individual, as, to be in one or in another plac 
be hot or cold, sitting or walking, must be ranked as sep 
accidents. 


CHAPTER VIII. 


OF DEFINITION. 


) 1. ONE necessary part of the theory of Names and of 
sitions remains to be treated of in this place : the theory 
Jefinitions. As being the most important of the class of 
sitions which we have characterized as purely verbal, 
have already received some notice in the chapter pre- 
ng the last. But their fuller treatment was at that time 
poned, because definition is so closely connected with clas- 
ation, that, until the nature of the latter process is in some 
sure understood, the former cannot be discussed to much 
ose. 
rhe simplest and most correct notion of a Definition is, a 
sition declaratory of the meaning of a word; namely, 
er the meaning which it bears in common acceptation, or 
which the speaker or writer, for the particular purposes of 
discourse, intends to annex to it. 
he definition of a word being the proposition which 
nciates its meaning, words which have no meaning are 
usceptible of definition. Proper names, therefore, cannot 
lefined. A proper name being a mere mark put upon an 
vidual, and of which it is the characteristic property to be 
itute of meaning, its meaning cannot of course be de- 
ed; though we may indicate by language, as we might 
cate still more conveniently by pointing with the finger, 
n what individual that particular mark has been, or is 
nded to be, put. Itis no definition of “John Thomson” 
say he is “the son of General Thomson ;” for the name 
n Thomson does not express this. Neither is it any 
nition of “John Thomson” to say he is “the man now 
sing the street.” These propositions may serve to make 
wn who is the particular man to whom the name belongs, 
that may be done still more unambiguously by pointing to 
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him, which, however, has not been esteemed one of the mc 
of definition. | 
In the case of connotative names, the meaning, as has k 

so often observed, is the connotation ; and the definition « 
connotative name, is the proposition which declares its con 
tation. This may be done either directly or indirectly. | 
direct mode would be by a proposition in this form: “M 
(or whatsoever the word may be) “is a name connoting s 
and such attributes,” or “is a name which, when predicatec 
anything, signifies the possession of such and such attriby 
by that thing.” Or thus: Man is everything which posses 
such and such attributes: Man is everything which posses 
corporeity, organization, life, rationality, and certain pe 
liarities of external form. | 
This form of definition is the most precise and least eq 
vocal of any; but it is not brief enough, and is besides ° 
technical for common discourse. The more usual mode. 
declaring the connotation of a name, is to predicate of 
another name or names of known signification, which conn’ 
the same aggregation of attributes. This may be done eit} 
by predicating of the name intended to be defined, anotl 
connotative name exactly synonymous, as, “Man is a hum 
being,” which is not commonly accounted a definition at a 
or by predicating two or more connotative names, which ma 
up among them the whole connotation of the name to: 
defined. In this last case, again, we may either compt 
our definition of as many connotative names as there t 
attributes, each attribute being connoted by one, as, Man 
@ corporeal, organized, animated, rational being, shaped | 
and so; or we may employ names which connote several | 
the attributes at once, as, Man is a rational animal, shaped | 
and so. | 
The definition of a name, according to this view of it,} 
the sum total of all the essential propositions which can } 
framed with that name for their subject. All propositio) 
the truth of which is implied in the name, all those which 1 
are made aware of by merely hearing the name, are includ 
in the definition, if complete, and may be evolved from 
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hout the aid of any other premises ; whether the definition 
resses them in two or three words, or in a larger number. 
s, therefore, not without reason that Condillac and other 
ters have affirmed a definition to be an analysis. To resolve 
‘complex whole into the elements of which it is com- 
nded, is the meaning of analysis: and this we do when we 
lace one word which connotes a set of attributes collectively, 
two or more which connote the same attributes singly, or 
smaller groups. 


§ 2. From this, however, the question naturally arises, in 
ii manner are we to define a name which connotes only a 
gle attribute: for instance, “ white,” which connotes nothing 
whiteness; “rational,” which connotes nothing but the 
session of reason. It might seem that the meaning of 
h names could only be declared in two ways; by a synony- 
us term, if any such can be found; or in the direct way 
ady alluded to: “‘ White is a name connoting the attribute 
teness.’ Let us see, however, whether the analysis of the 
ming of the name, that is, the breaking down of that 
ining into several parts, admits of being carried farther. 
hout at present deciding this question as to the word white, 
3 obvious that in the case of rational some further explana- 
1 may be given of its meaning than is contained in the pro- 
ition, “ Rational is that which possesses the attribute of 
son; since the attribute reason itself admits of being de- 
d. And here we must turn our attention to the definitions 
attributes, or rather of the names of attributes, that is, of 
tract names. 

In regard to such names of attributes as are connotative, 
express attributes of those attributes, there is no diffi- 
y: like other connotative names, they are defined by 
ating their connotation. Thus, the word fault may be 
ned, “a quality productive of evil or inconvenience.” 
aetimes, again, the attribute to be defined is not one 
ibute, but an union of several: we have only, therefore, 
mut together the names of all the attributes taken sepa- 
ly, and we obtain the definition of the name which belongs 
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to them all taken together ; a definition which will correspor 
exactly to that of the corresponding concrete name. For, ; 
we define a concrete name by enumerating the attributes whi 
it connotes, and as the attributes connoted by a concrete nan 
form the entire signification of the corresponding abstract nam 
the same enumeration will serve for the definition of bot 
Thus, if the definition of a human being be this, “a bein) 
corporeal, animated, rational, shaped so and so,” the definitic 
of humanity will be, corporeity and animal life, combine 
with rationality, and with such and such a shape. | 

When, on the other hand, the abstract name does 1 
express a complication of attributes, but a single attribute, 1 
must remember that every attribute is grounded on some fav 
or phenomenon, from which, and which alone, it derives i) 
meaning. To that fact or phenomenon, called in a forme 
chapter the foundation of the attribute, we must, therefor 
have recourse for its definition. Now, the foundation of th 
attribute may be a phenomenon of any degree of complexit) 
consisting of many different parts, either coexistent or in sur 
cession. To obtain a definition of the attribute, we mu 
analyse the phenomenon into these parts. Eloquence, fe 
example, is the name of one attribute only ; but this attribut 
is grounded on external effects of a complicated nature, flowin 
from acts of the person to whom we ascribe the attribute; an 
by resolving this phenomenon of causation into its two parts 
the cause and the effect, we obtain a definition of eloquenci 
viz. the power of influencing the feelings by speech or writing. 

A name, therefore, whether concrete or abstract, admits € 
definition, provided we are able to analyse, thatis, to | 
into parts, the attribute or set of attributes which constitut 
the meaning both of the concrete name and of the corr espondin 
abstract: if a set of attributes, by enumerating them; if’ 1 
single attribute, by dissecting the fact or phenomenon ( ‘hethe 
of perception or of internal consciousness) which is the fout 
dation of the attribute. But, further, even when the fact i 
one of our simple feelings or states of consciousness, an 
therefore unsusceptible of analysis, the names both of th 
object and of the attribute still admit of definition : or rathel 
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d do so if all our simple feelings had names. Whiteness 
be defined, the property or power of exciting the sensa- 
of white. A white object may be defined, an object which 
es the sensation of white. The only names which are un- 
ptible of definition, because their meaning is unsusceptible 
alysis, are the names of the simple feelings themselves. 
e are in the same condition as proper names. They are not 
d, like proper names, unmeaning; for the words sensation 
vite signify, that the sensation which I so denominate re- 
les other sensations which I remember to have had before, 
0 have called by that name. But as we have no words 
hich to recal those former sensations, except the very 

which we seek to define, or some other which, being 
ly synonymous with it, requires definition as much, words 
yt unfold the signification of this class of names; and we 
bliged to make a direct appeal to the personal experience 
e individual whom we address. 


3. Having stated what seems to be the true idea of a 
ition, we proceed to examine some opinions of philo- 
rs, and some popular conceptions on the subject, which 
ct more or less with that idea. 
he only adequate definition of a name is, as already 
‘ked, one which declares the facts, and the whole of the 

which the name involves in its signification. But with 
persons the object of a definition does not embrace so 
3; they look for nothing more, in a definition, than a 

to the correct use of the term—a protection against 
ing it in a manner inconsistent with custom and con- 
on. Anything, therefore, is to them a sufficient definition 
erm, which will serve as a correct index to what the term 
es; though not embracing the whole, and sometimes, 
ps, not even any part, of what it connotes. This gives 
to two sorts of imperfect, or unscientific definition ; 
tial but incomplete Definitions, and Accidental Defi- 
is, or Descriptions. In the former, a connotative name 
ned by a part only of its connotation ; in the latter, by 
hing which forms no part of the connotation at all. 
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An example of the first kind of imperfect definitions is { 
following :—Man is a rational animal. It is impossible | 
consider this as a complete definition of the word Man, sit} 
(as before remarked) if we adhered to it we should be oblig 
to call the Houyhnhnms men; but as there happen to be 
Houyhnhnms, this imperfect definition is sufficient to mé 
out and distinguish from all other things, the objects at presi 
denoted by “man ;” all the beings actually known to exist, 
whom the name is predicable. Though the word is defined | 
some only among the attributes which it connotes, not by: 
it happens that all known objects which possess the enun 
rated attributes, possess also those which are omitted ; so tl 
the field of predication which the word covers, and the empli 
ment of it which is conformable to usage, are as well indical 
by the inadequate definition as by an adequate one. §u 
definitions, however, are always liable to be overthrown by{ 
discovery of new objects in nature. a 

Definitions of this kind are what logicians have had 
view, when they laid down the rule, that the definition ol 
species should be per genus et differentiam. Differentia bei 
seldom taken to mean the whole of the peculiarities consti 
tive of the species, but some one of those peculiarities on 
a complete definition would be per genus et differentias, ratl 
than differentiam. It would include, with the name of t 
superior genus, not merely some attribute which distinguish 
the species intended to be defined from all other species oft 
same genus, but all the attributes implied in the name oft 
species, which the name of the superior genus has not alreai 
implied. The assertion, however, that a definition must 
necessity consist of a genus and differenti, is not tenable. | 
was early remarked by logicians, that the swmmum genus | 
any classification, having no genus superior to itself, could 1) 
be defined in this manner. Yet we have seen that all nam} 
except these of our elementary feelings, are susceptible’ 
definition in the strictest sense ; by setting forth in words 
constituent parts of the fact or phenomenon, of which 1 
connotation of every word is ultimately composed. 
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4, Although the first kind of imperfect definition, 
h defines a connotative term by a part only of what it 
otes, but a part sufficient to mark out correctly the 
daries of its denotation,) has been considered by the 
nts, and by logicians in general, as a complete defi- 
1; it has always been deemed necessary that the attri- 
employed should really form part of the connotation ; for 
ue was that the definition must be drawn from the essence 
» class ; and this would not have been the case if it had 
in any degree made up of attributes not connoted by the 
The second kind of imperfect definition, therefore, in 
| the name of a class is defined by any of its accidents,— 
s, by attributes which are not included in its connota- 
—has been rejected from the rank of genuine Definition 
logicians, and has been termed Description. 
his kind of imperfect definition, however, takes its rise 
the same cause as the other, namely, the willingness 
ept as a definition anything which, whether it expounds 
eaning of the name or not, enables us to discriminate the 
} denoted by the name from all other things, and conse- 
ly to employ the term in predication without deviating 
established usage. This purpose is duly answered by 
Zany (no matter what) of the attributes which are 
on to the whole of the class, and peculiar to it; or any 
nation of attributes which happens to be peculiar to it, 
h separately each of those attributes may be common to 
1 some other things. It is only necessary that the defi- 
(or description) thus formed, should be convertible with 
ume which it professes to define ; that is, should be 
y co-extensive with it, being predicable of everything of 
‘it is predicable, and of nothing of which it is not pre- 
»; though the attributes specified may have no con- 
1 with those which mankind had in view when they 
! or recognised the class, and gave ita name. The fol- 
are correct definitions of Man, according to this test : 
3amammiferous animal, having (by nature) two hands 
ae human species answers to this description, and no 


| 
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other animal does): Man is an animal who cooks his fo 
Man is a featherless biped. | 
What would otherwise be a mere description, may} 
raised to the rank of a real definition by the peculiar pury 
which the speaker or writer has in view. As was seen In| 
preceding chapter, it may, for the ends of a particular ari 
science, or for the more convenient statement of an auth 
particular doctrines, be advisable to give to some general na: 
without altering its denotation, a special connotation, dite 
from its ordinary one. When this is done, a definition of 
name by means of the attributes which make up the spe 
connotation, though in general a mere accidental definitior: 
description, becomes on the particular occasion and for | 
particular purpose a complete and genuine definition. 1 
actually occurs with respect to one of the preceding exam]! 
“Man is a mammiferous animal having two hands,” whic 
the scientific definition of man, considered as one of the spe 
in Cuvier's distribution of the animal kingdom. | 
In cases of this sort, though the definition is still a de 
ration of the meaning which in the particular instance, 
name is appointed to convey, it cannot be said that tos! 
the meaning of the word is the purpose of the definition. 
purpose is not to expound a name, but a classification. 
special meaning which Cuvier assigned to the word I 
(quite foreign to its ordinary meaning, though invol' 
no change in the denotation of the word,) was incidental | 
plan of arranging animals into classes on a certain prin¢! 
that is, according to a certain set of distinctions. And g. 
the definition of Man according to the ordinary connotatio 
the word, though it would have answered every other pur: 
of a definition, would not have pointed out the place which! 
species ought to occupy in that particular classification: 
gave the word a special connotation, that he might be ab. 
define it by the kind of attributes on which, for reasor 
scientific convenience, he had resolved to found his divisi 
animated nature. 
Scientific definitions, whether they are definitions of $ 


tific terms, or of common terms used in a scientific sens! 
i 


| 
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st always of the kind last spoken of: their main purpose 
serve as the landmarks of scientific classification. And 
the classifications in any science are continually modified 
ientific knowledge advances, the definitions in the sciences 
uso constantly varying. A striking instance is afforded 
he words Acid and Alkali, especially the former. As 
rimental discovery advanced, the substances classed with 
; have been constantly multiplying, and by a natural con- 
ence the attributes connoted by the word have receded and 
me fewer. At first it connoted the attributes, of combin- 
vith an alkali to form a neutral substance (called a salt) ; 
¥ compounded of a base and oxygen; causticity to the 
and touch; fluidity, &c. The true analysis of muriatic 
into chlorine and hydrogen, caused the second property, 
90sition from a base and oxygen, to be excluded from 
onnotation. The same discovery fixed the attention of 
sts upon hydrogen as an important element in acids; 
more recent discoveries having led to the recognition 
S$ presence in sulphuric, nitric, and many other acids, 
@ its existence was not previously suspected, there is now 
idency to include the presence of this element in the con- 
tion of the word. But carbonic acid, silica, sulphurous 
have no hydrogen in their composition; that property 
ot therefore be connoted by the term, unless those sub- 
es are no longer to be considered acids. Causticity and 
ity have long since been excluded from the characteristics 
1e class, by the inclusion of silica. and many other sub- 
ses in it; and the formation of neutral bodies by com- 
tion with alkalis, together with such electro-chemical 
liarities as this is supposed to imply, are. now the only 
renti@ which form the fixed connotation of the word Acid, 
term of chemical science. 
Nhat is true of the definition of any term of science, is of 
se true of the definition of a science itself: and accord- 
7, (as observed in the Introductory Chapter of this work,) 
lefinition of a science must necessarily be progressive and 
isional. Any extension of knowledge or alteration in the 
ent opinions respecting the subject matter, may lead to a 
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change more or less extensive in the particulars included 
the science; and its composition being thus altered, it n 
easily happen that a different set of characteristics will 
found better adapted as differentie for defining its name. | 
In the same manner in which a special or technical defi. 
tion has for its object to expound the artificial classificat: 
out of which it grows; the Aristotelian logicians seem| 
have imagined that it was also the business of ordinary defi 
tion to expound the ordinary, and what they deemed ‘ 
natural, classification of things, namely, the division of th; 
into Kinds; and to show the place which each Kind oceupi; 
as superior, collateral, or subordinate, among other Kin, 
This notion would account for the rule that all definiti 
must necessarily be per genus et differentiam, and would a) 
explain why any one differentia was deemed sufficient. Ii 
to expound, or express in words, a distinction of Kind, I 
already been shown to be an impossibility : the very mean} 
of a Kind is, that the properties which distinguish it do i 
grow out of one another, and cannot therefore be set forth 
words, even by implication, otherwise than by enumeratil 
them all: and all are not known, nor are ever likely to be. 
It is idle, therefore, to look to this as one of the purposes 0! 
definition : while, if it be only required that the definition 0} 
Kind should indicate what Kinds include it or are included | 
it, any definitions which expound the connotation of the naw 
will do this: for the name of each class must necessarily c¢ 
note enough of its properties to fix the boundaries of the cla: 
If the definition, therefore, be a full statement of the conno) 
tion, it is all that a definition can be required to be. 


§ 5. Of the two incomplete and popular modes of defi 
tion, and in what they differ from the complete or philo: 
phical mode, enough has now been said. We shall next exam) 
an ancient doctrine, once generally prevalent and still by! 
means exploded, which I regard as the source of a great pe 
of the obscurity hanging over some of the most importé) 
processes of the understanding in the pursuit of tru 
According to this, the definitions of which we haye 2| 
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ed are only one of two sorts into which definitions may 
vided, viz. definitions of names, and definitions of things. 
former are intended to explain the meaning of a term; 
utter, the nature of a thing; the last being incomparably 
nost important. 

‘his opinion was held by the ancient philosophers, and by 
followers, with the exception of the Nominalists ; but as 
spirit of modern metaphysics, until a recent period, has 
on the whole a Nominalist spirit, the notion of defini- 
of things has been to a certain extent in abeyance, still 
nuing, however, to breed confusion in logic, by its conse- 
ces indeed rather than by itself. Yet the doctrine in its 
proper form now and then breaks out, and has appeared 
ng other places) where it was scarcely to be expected, in 
tly admired work, Archbishop Whately’s Logic.* In a 
w of that work published by me in the Westminster 


n the fuller discussion which Archbishop Whately has given to this 
t in his later editions, he almost ceases to regard the definition of names 
ose of things as, in any important sense, distinct. He seems (9th ed. 
) to limit the notion of a Real Definition to one which ‘ explains any- 
more of the nature of the thing than is implied in the name ;” (including 
the word “‘implied,” not only what the name connotes, but everything 
can be deduced by reasoning from the attributes connoted). Even this, 
dds, is usually called, not a Definition, but a Description; and (as it 
to me) rightly socalled. A Description, I conceive, can only be ranked 
Definitions, when taken (as in the case of the zoological definition of 
0 fulfil the true office of a Definition, by declaring the connotation given 
rd in some special use, as a term of science or art: which special conno- 
£ course would not be expressed by the proper definition of the word in 
inary employment. 
De Morgan, exactly reversing the doctrine of Archbishop Whately, un- 
ids by a Real Definition one which contains less than the Nominal Def- 
provided only that what it contains is sufficient for distinction. By 
finition I mean such an explanation of the word, be it the whole of the 
ig or only part, as will be sufficient to separate the things contained 
shat word from all others. Thus the following, I believe, is a complete 
on of an elephant: An animal which naturally drinks by drawing the 
nto its nose, and then spurting it into its mouth.”— Formal Logic, p. 86. 
2 Morgan’s general proposition and his example are at variance ; for the 
r mode of drinking of the elephant certainly forms no part of the mean- 
he word elephant. It could not be said, because a person happened to 
rant of this property, that he did not know what an elephant means. 
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Review for January 1828, and containing some opinions wh! 
I no longer entertain, I find the following observations on | 
question now before us; observations with which my pres) 
view of that question is still sufficiently in accordance. || 

“The distinction between nominal and real definitio 
between definitions of words and what are called definiti: 
of things, though conformable to the ideas of most of | 
Aristotelian logicians, cannot, as it appears to us, be ma 
tained. We apprehend that no definition is ever intended 
‘explain and unfold the nature of a thing.’ It is some con 
mation of our opinion, that none of those writers who h 
thought that there were definitions of things, have ever §) 
ceeded in discovering any criterion by which the definition 
a thing can be distinguished from any other proposit 
relating to the thing. The definition, they say, unfolds) 
nature of the thing: but no definition can unfold its whi 
nature; and every proposition in which any quality whate 
is predicated of the thing, unfolds some part of its nat 
The true state of the case we take to be this. All definiti 
are of names, and of names only ; but, in some definitions, 
is clearly apparent, that nothing is intended except to expli 
the meaning of the word; while in others, besides explain 
the meaning of the word, it is intended to be implied tI 
there exists a thing, corresponding to the word. Whieti 
this be or be not implied in any given case, cannot be collec! 
from the mere form of the expression. ‘A centaur 18} 
animal with the upper parts of a man and the lower parts cl 
horse, and ‘ A triangle is a rectilineal figure with three sid) 
are, in form, expressions precisely similar; although in | 
former it is not implied that any thing, conformable to: 
term, really exists, while in the latter it is; as may be seen 
substituting, in both definitions, the word means for is. 1 
the first expression, ‘A centaur means an animal, &é., 
sense would remain unchanged : in the second, ‘A trian 
means, &c., the meaning would be altered, since it would: 
obviously impossible to deduce any of the truths of geome 
from a proposition expressive only of the manner in which 
intend to employ a particular sign. 
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There are, therefore, expressions, commonly passing for 
tions, which include in themselves more than the mere 
nation of the meaning of a term. But it is not correct 
il an expression of this sort a peculiar kind of definition. 
fference from the other kind consists in this, that it is 
definition, but a definition and something more. The 
tion above given of a triangle, obviously comprises not 
but two propositions, perfectly distinguishable. The one 
rhere may exist a figure, bounded by three straight lines ; 
ther, ‘ And this figure may be termed a triangle.’ The 
r of these propositions is not a definition at all: the 
‘is a mere nominal definition, or explanation of the use 
pplication of a term. The first is susceptible of truth or 
ood, and may therefore be made the foundation of a 
of reasoning. The latter can neither be true nor false; 
ily character it is susceptible of is that of conformity or 
iformity to the ordinary usage of language.” 

dere is a real distinction, then, between definitions of 
3, and what are erroneously called definitions of things; 
1s, that the latter, along with the meaning of a name, 
ly asserts a matter of fact. This covert assertion is not 
ution, but a postulate. The definition is a mere iden- 
roposition, which gives information only about the use 
guage, and from which no conclusions affecting matters 
¢can possibly be drawn. The accompanying postulate, 
other hand, affirms a fact, which may lead to conse- 
2s of every degree of importance. It affirms the actual 
sible existence of Things possessing the combination of 
ites set forth in the definition; and this, if true, may be 
ition sufficient on which to build a whole fabric of 
fic truth. 

» have already made, and shall often have to repeat, the 
<, that the philosophers who overthrew Realism by no 
‘got rid of the consequences of Realism, but retained 
‘fterwards, in their own philosophy, numerous proposi- 
which could only have a rational meaning as part of a 
Lic system. It had been handed down from Aristotle, 

jobably from earlier times, as an obvious truth, that the 
Le I, Il 
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science of Geometry is deduced from definitions. This,) 
long as a definition was considered to be a proposition 7 
folding the nature of the thing,” did well enough. | 
Hobbes followed, and rejected utterly the notion that a d; 
nition declares the nature of the thing, or does anything | 
state the meaning of a name; yet he continued to affirm 
broadly as any of his predecessors, that the apxat, prineiy, 
or original premises of mathematics, and even of all scier, 
are definitions; producing the singular paradox, that syste 
of scientific truth, nay, all truths whatever at which we an) 
by reasoning, are deduced from the arbitrary conventions! 
mankind concerning the signification of words. a 

To save the credit of the doctrine that definitions are } 
premises of scientific knowledge, the proviso is someti 
added, that they are so only under a certain condition, nam), 
that they be framed conformably to the phenomena of natu; 
that is, that they ascribe such meanings to terms as shall i 
objects actually existing. But this is only an instance of » 
attempt so often made, to escape from the necessity of ab: 
doning old language after the ideas which it expresses. hb 
been exchanged for contrary ones. From the meaning” { 
name (we are told) it is possible to infer physical facts, {: 
vided the name has corresponding to it an existing thi 
But if this proviso be necessary, from which of the two 
the inference really drawn? From the existence of a th 
having the properties, or from the existence of a name mean 
them ? | 

Take, for instance, any of the definitions laid dates) 
premises in EKuclid’s Elements; the definition, let us say, 0 
circle. This, being analysed, consists of two propositios 


is called a circle.” Let us look at one of the demonstratis 
which are said to depend on this definition, and observe? 
which of the two propositions contained in it the demons’ 
tion really appeals, “About the centre A, describe the «i! 
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D.” Here is an assumption that a figure, such as the 
tion expresses, may be described ; which is no other than 
ostulate, or covert assumption, involved in the so-called 
tion. But whether that figure be called a circle or not 
te immaterial. ‘The purpose would be as well answered, 
respects except brevity, were we to say, “Through the 
B, draw a line returning into itself, of which every point 
be at an equal distance from the point A.” By this the 
tion of a circle would be got rid of, and rendered need- 
but not the postulate implied in it; without that the 
stration could not stand. The circle being now described, 
proceed to the consequence. ‘Since B C D is a circle, 
dius B A is equal to the radius C A.” B A is equal to 
iot because BC D is a circle, but because BC D is a 
with the radii equal. Our warrant for assuming that 
| figure about the centre A, with the radius B A, may be 
to exist, is the postulate. Whether the admissibility of 
postulates rests on intuition, or on proof, may be a 
‘of dispute; but in either case they are the premises on 
the theorems depend; and while these are retained it 
make no difference in the certainty of geometrical 
_ though every definition in Euclid, and every technical 
herein defined, were laid aside. 
is, perhaps, superfluous to dwell at so much length on 
s so nearly self-evident ; but when a distinction, obvious 
lay appear, has been confounded, and by powerful intel- 
tis better to say too much than too little for the pur- 
f rendering such mistakes impossible in future. I will, 
re, detain the reader while I point out one of the absurd 
uences flowing from the supposition that definitions, as 
we the premises in any of our reasonings, except such 
ie to words only. If this supposition were true, we 
argue correctly from true premises, and arrive at a false 
sion. We should only have to assume as a premise the 
ion of a nonentity; or rather of a name which has 
ity corresponding to it. Let this, for instance, be our 
on: 
: A dragon is a serpent breathing flame. | 
Ll—z2 
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This proposition, considered only as a definition, is ind 
putably correct. A dragon 2s a serpent breathing flame; { 
word means that. The tacit assumption, indeed, (if there w 
any such understood assertion), of the existence of an obj: 
with properties corresponding to the definition, would, int 
present instance, be false. Out of this definition we may cal 
the premises of the following syllogism : | 

A dragon is a thing which breathes flame : | 

A dragon is a serpent: i 

From which the conclusion is, | 

Therefore some serpent or serpents breathe flame: —| 

an unexceptionable syllogism in the first mode of the th! 

figure, in which both premises are true and yet the conclusi 

false; which every logician knows to be an absurdity. 1 
conclusion being false and the syllogism correct, the premii 

cannot be true. But the premises, considered as parts | 
definition, are true. Therefore, the premises considered | 
parts of a definition cannot be the real ones. ‘The real p) 
mises must be— 1 

A dragon is a really existing thing which breathes flam 

A dragon is a really existing serpent: | 
which implied premises being false, the falsity of the cone 
sion presents no absurdity. i 

If we would determine what conclusion follows frotad 
same ostensible premises when the tacit assumption of 1) 
existence is left out, let us, according to the recommentdat| 
in a previous page, substitute means for is. We then have 

Dragon is a word meaning a thing which breathes fla 

Dragon is a word meaning a serpent: | 
From which the conclusion is, | 

Some word or words which mean a serpent, also mi 

a thing which breathes flame: | 

where the conclusion (as well as the premises) is true, { F 
is the only kind of conclusion which can ever follow frou! 
definition, namely, a proposition relating to the meaning 


words. 
There is still another shape into which we may transft 


this syllogism. We may suppose the middle term to be 
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ation neither of a thing nor of a name, but of an idea. 
en have— 


e idea of a dragon is an idea of a thing which breathes 
flame : 


e idea of a dragon is an idea of a serpent: 


erefore, there is an idea of a serpent, which is an idea of 
a thing breathing flame. 

re the conclusion is true, and also the premises ; but the 
es are not definitions. They are propositions affirming 
1 idea existing in the mind, includes certain ideal ele- 
_ The truth of the conclusion follows from the existence 
psychological phenomenon called the idea of a dragon; 
erefore still from the tacit assumption of a matter of 


nen, as in this last syllogism, the conclusion is a propo- 
ce Sa a 
the only attempt which, so far as I know, has been made to refute 
eding argumentation, it is maintained that in the first form of the 
My 
agon is a thing which breathes flame, 
agon is a serpent, 
efore some serpent or serpents breathes flame, 
s just as much truth in the conclusion as there is in the premises, or 
© more in the latter than in the former. If the general name serpent 
both real and imaginary serpents, there is no falsity in the conclusion ; 
ere is falsity in the minor premise.” 
is, then, try to set out the syllogism on the hypothesis that the name 
neludes imaginary serpents. We shall find that it is now necessary to 
) predicates ; for it cannot be asserted that an imaginary creature 
flame : in predicating of it such a fact, we assert by the most positive 
on that it is real and not imaginary. The conclusion must run thus, 
erpent or serpents either do or are imagined to breathe flame.” And 
this conclusion by the instance of dragons, the premises must be, A 
3 imagined as breathing flame, A dragon is a (real or imaginary) ser- 
2m which it undoubtedly follows, that there are serpents which are 
to breathe flame ; but the major premise is not a definition, nor part 
ition ; which is all that I am concerned to prove, 
is now examine the other assertion—that if the word serpent stands for 
real serpents, the minor premise (a dragon is a serpent) is false. This 
‘what I have myself said of the premise, considered as a statement of 
t it is not false as part of the definition of a dragon ; and since the 
or one of them, must be false, (the conclusion being so,) the real 


cannot be the definition, which is true, but the statement of fact, 
false. 
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sition respecting an idea, the assumption on which it dep 
may be merely that of the existence of an idea. But : 
the conclusion is a proposition concerning a Thing, the pe 
late involved in the definition which stands as the appi 
premise, is the existence of a Thing conformable to the di 
tion, and not merely of an idea conformable to it. ‘Thi 
sumption of real existence we always convey the impre: 
that we intend to make, when we profess to define any i 
which is already known to be a name of really existing ob; 
On this account it is, that the assumption was not necese: 
implied in the definition of a dragon, while there was no ¢h 
of its being included in the definition of a circle. 


§ 6. One of the circumstances which have contribut! 
keep up the notion, that demonstrative truths follow ’ 
definitions rather than from the postulates implied in +‘ 
definitions, is, that the postulates, even in those sei 
which are considered to surpass all others in demonaiy 
certainty, are not always exactly true. It is not true tl 
circle exists, or can be described, which has all its radii eat 
equal. Such accuracy is ideal only; it is not found in nel 
still less can it be realized by art. People had a diffid 
therefore, in conceiving that the most certain of all « 
clusions could rest on premises which, instead of being 
tainly true, are certainly not true to the full extent asst! 
This apparent paradox will be examined when we cor! 
treat of Demonstration ; where we shall be able to show! 
as much of the postulate is true, as is required to suppe 
much as is true of the conclusion. Philosophers, howev, 
whom this view had not occurred, or whom it did not sas 
have thought it indispensable that there should be foul 
definitions something more certain, or at least more ° 
rately true, than the implied postulate of the real exister? 
a corresponding object. And this something they flat 
themselves they had found, when they laid it down tu 
definition is a statement and analysis not of the mere 1? 
ing of a word, nor yet of the nature of a thing, but of an 
Thus, the proposition, ‘A circle is a plane figure bout 
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a line all the points of which are at an equal distance from 
ven point within it,’ was considered by them, not as an 
rtion that any real circle has that property, (which would 
be exactly true,) but that we conceive a circle as having it ; 
; our abstract idea of a circle is an idea of a figure with its 
i exactly equal. 

Conformably to this it is said, that the subject-matter of 
hematics, and of every other demonstrative science, is not 
is as they really exist, but abstractions of the mind. A 
metrical line is a line without breadth; but no such line 
ts in nature ; it is a notion made up by the mind, out of 
materials in nature. The definition (it is said) is a defini- 
_of this mental line, not of any actual line: and it is only 
he mental line, not of any line existing in nature, that the 
yrems of geometry are accurately true. 

Allowing this doctrine respecting the nature of demonstra- 
truth to be correct’ (which, in a subsequent place, I 
ll endeavour to prove that it is not;) even on that suppo 

on, the conclusions which seem to follow from a definition, 
not follow from the definition as such, but from an implied 
tulate. Even if it be true that there is no object in 
ure answering to the definition of a line, and that the 
metrical properties of lines are not true of any lines in 
ure, but only of the idea of a line; the definition, at all 
nts, postulates the real existence of such an idea: it 
umes that the mind can frame, or rather has framed, the 
ion of length without breadth, and without any other 
sible property whatever. To me, indeed, it appears 
tthe mind cannot form any such notion; it cannot 
ceive length without breadth; it can only, in con- 
iplating objects, attend to their length, exclusively of 
ir other sensible qualities, and so determine what pro- 
ties may be predicated of them in virtue of their length 
ne. Ifthis be true, the postulate involved in the geome- 
al definition of a line, is the real existence, not of length 
hout breadth, but merely of length, that is, of long objects. 
is is quite enough to support all the truths of geometry, 
ce every property of a geometrical line is really a property 
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of all physical objects possessing length. But even wha 
hold to be the false doctrine on the subject, leaves the o| 
clusion that our reasonings are grounded on the matters) 
fact postulated in definitions, and not on the definitiy 
themselves, entirely unaffected ; and accordingly this ¢ 
clusion is one which I have in common with Dr. Whew| 
in his Philosophy of the Inductive Sciences: though, on | 
nature of demonstrative truth, Dr. Whewell’s opinions | 
greatly at variance with mine. And here, as in many ot} 
instances, I gladly acknowledge that his writings are ei 
nently serviceable in clearing from confusion the initial st) 
in the analysis of the mental processes, even where his vie 
respecting the ultimate analysis are such as (though with 11 
feigned respect) I cannot but regard as fundamentally erronec: 

§ 7. Although, according to the opinion here present! 
Definitions are properly of names only, and not of things, 
does not follow from this that definitions are arbitrary. Hi 
to define a name, may not only be an inquiry of considera 
difficulty and intricacy, but may involve considerations go: 
deep into the nature of the things which are denoted by 
name. Such, for instance, are the inquiries which form | 
subjects of the most important of Plato’s Dialogues ; 5 
“What is rhetoric?” the topic of the Gorgias, or “ Whats 
justice?” that of the Republic. Such, also, is the questi 
scornfully asked by Pilate, “What is truth ?” and the ft 
damental question with speculative moralists in all 4 
“What is virtue ?” 

It would be a mistake to represent these difficult : 
noble inquiries as having nothing in view beyond ascertain 
the conventional meaning of a name. They are inquiries } 
so much to determine what is, as what should be, the mean £ 
of aname ; which, like other practical questions of terminolos 
requires fot its solution that we should enter, and sometir’ 
enter very deeply, into the properties not merely of names i 
of the things named. | 

Although the meaning of every concrete general née 
resides in the attributes which it connotes, the objects w' 
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ed before the attributes ; as appears from the fact that in 
anguages, abstract names are mostly compounds or other 
vatives of the concrete names which correspond to them. 
notative names, therefore, were, after proper names, the 
which were used: and in the simpler cases, no doubt, a 
net connotation was present to the minds of those who 
used the name, and was distinctly intended by them to 
onveyed byit. The first person who used the word white, 
pplied to snow or to any other object, knew, no doubt, 
well what quality he intended to predicate, and had a 
sctly distinct conception in his mind of the attribute sig- 
d by the name. 

3ut where the resemblances and differences on which 
classifications are founded are not of this palpable and 
y determinable kind; especially where they consist not 
ny one quality but in a number of qualities, the effects 
hich being blended together are not very easily discri- 
ited, and referred each to its true source; it often 
ens that names are applied to nameable objects, with 
listinct connotation present to the minds of those who 
y them. They are only influenced by a general resem- 
ce between the new object and all or some of the old 
liar objects which they have been accustomed to call by 
hame. This, as we have seen, is the law which even 
mind of the philosopher must follow, in giving names to 
imple elementary feelings of our nature: but, where the 
38 to be named are complex wholes, a philosopher is not 
ent with noticing a general resemblance; he examines 
the resemblance consists in: and he only gives the 
» name to things which resemble one another in the 
definite particulars. The philosopher, therefore, habit- 
employs his general names with a definite connotation. 
language was not made, and can only in some small 
ee be mended, by philosophers. In the minds of the 
arbiters of language, general names, especially where | 
classes they denote cannot be brought before the tri- 
1 of the outward senses to be identified and discrimi- 
], connote little more than a vague gross resemblance 
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to the things which they were earliest, or have been m/ 
accustomed to call by those names. When, for instar’ 
ordinary persons predicate the words just or unjust of } 
action, noble or mean of any sentiment, expression, | 
demeanour, statesman or charlatan of any personage figur; 
in politics, do they mean to affirm of those various subje: 
any determinate attributes, of whatever kind? No: tl 
merely recognise, as they think, some likeness, more or |; 
vague and loose, between these and some other things wh! 
they have been accustomed to denominate or to hear de) 
minated by those appellations. | 

Language, as Sir James Mako used to say of gove 
ments, “is not made, but grows.” A name is not imposect 
once and by previous purpose upon a class of objects, bul 
first applied to one thing, and then extended by a series) 
transitions to another and another. By this process (as } 
been remarked by several writers, and illustrated with g3 
force and clearness by Dugald Stewart in his Philosoph 
Essays) a name not unfrequently passes by successive links) 
resemblance from one object to another, until it becomes ) 
plied to things having nothing in common with the first this 
to which the name was given; which, however, do not,) 
that reason, drop the name; so that it at last denotes a ol 
fused huddle of objects, having nothing whatever in comms 
and connotes nothing, not even a vague and general res!) 
blance. When a name has fallen into this state, in which: 
predicating it of any object we assert literally nothing abi 
the object, it has become unfit for the purposes either 
thought or of the communication of thought; and can d 
be made serviceable by stripping it of some part of its mui 
farious denotation, and confining it to objects possesse(® 
some attributes in common, which it may be made to conné 
Such are =~ inconveniences of a language which “ is not m‘ 
but grows.” Like the governments which are in a sil! 
case, it may be compared to a road which is not made but 
made itself: it requires continual mending in order tod 
passable. / 

_ From this it is already evident, why the question resp 
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the definition of an abstract name is often one of so much 
iculty. The question, What is justice? is, in other words, 
at is the attribute which mankind mean to predicate when 
y call an action just? To which the first answer is, that 
ing come to no precise agreement on the point, they do 
‘mean to predicate distinctly any attribute at all. Never- 
less, all believe that there is some common attribute be- 
ging to all the actions which they are in the habit of calling 
i. The question then must be, whether there is any such 
mon attribute? and, in the first place, whether mankind 
ee sufficiently with one another as to the particular actions 
ch they do or do not call just, to render the inquiry, what 
lity those actions have in common, a possible one: if so, 
ther the actions really -have any quality in common; and 
hey have, what it is. Of these three, the first alone is an 
niry into usage and convention ; the other two are inquiries 
»matters of fact. And if the second question (whether the 
ons form a class at all) has been answered negatively, there 
ains a fourth, often more arduous than all the rest, namely, 
‘best to form a class artificially, which the name may 
ote. 
And here it is fitting to remark, that the study of the 
ntaneous growth of languages is of the utmost importance 
hose who would logically remodel them. The classifica- 
s rudely made by established language, when retouched, as 
; almost all require to be, by the hands of the logician, are 
n in themselves excellently suited to his purposes. As 
pared with the classifications of a philosopher, they are 
the customary law of a country, which has grown up as 
ere spontaneously, compared with laws methodized and 
sted into a code: the former are a far less perfect instru- 
t than the latter; but being the result of a long, though 
entific, course of experience, they contain a mass of mate- 
s which may be made very usefully available in the forma- 
of the systematic body of written law. In like manner, 
established grouping of objects under a common name, 
igh it may be founded only on a gross and general resem- 
ce, is evidence, in the first place, that the resemblance is 
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obvious, and therefore considerable; and, in the next plac 
that it is a resemblance which has struck great numbers / 
persons during a series of years and ages. Even when a nam 
by successive extensions, has come to be applied to thin; 
among which there does not exist this gross resemblance cor 
mon to them all, still at every step in its progress we she 
find such a resemblance. And these transitions of the mea; 
ing of words are often an index to real connexions betwe 
the things denoted by them, which might otherwise escaj 
the notice of thinkers; of those at least who, from using’ 
different language, or from any difference in their habitu 
associations, have fixed their attention in preference on sop 
other aspect of the things. The history of philosophy abouni 
in examples of such oversights, committed for want of pe 
ceiving the hidden link that connected together the seem 
dishareus meanings of some ambiguous word.* 
Whenever the inquiry into the definition of the name | 
any real object consists of anything else than a mere compatis(” 
of authorities, we tacitly assume that a meaning must be fom 
for the name, compatible with its continuing to denote, if po 
sible all, but at any rate the greater or the more importa) 
part, of the things of which it is commonly predicated. Tj 
inquiry, therefore, into the definition, is an inquiry into tlt 
resemblances and differences among those things: wheth 
there be any resemblance running through them all; if nc 
through what portion of them such a general resemblance ci 


* “Few people” (I have said in another place) ‘‘ have reflected how gry 
a knowledge of Things is required to enable a man to affirm that any giv, 
argument turns wholly upon words. There is, perhaps, not one of the leadi’ 
terms of philosophy which is not used in almost innumerable shades of meanit . 
to express ideas more or less widely different from one another. Between t) 
of these ideas a sagacious and penetrating mind will discern, as it were int) 
tively, an unobvious link of connexion, upon which, though perhaps unable) 
give a logical account of it, he will found a perfectly valid argument, which 
critic, not having so keen an insight into the Things, will mistake for a fall’ 
turning on the double meaning of a term, And the greater the genius of hi 
who thus safely leaps over the chasm, the greater will probably be the crow; 
and vain-glory of the mere logician, who, hobbling after him, evinces his ob 
superior wisdom by pausing on its brink, and giving up as desperate his pro)’ 
business of bridging it over.” ' 
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traced: and finally, what are the common attributes, the 
session of which gives to them all, or to that portion of 
m, the character of resemblance which has led to their being 
ssed together. When these common attributes have been 
ertained and specified, the name which belongs in common 
the resembling objects acquires a distinct instead of a vague 
notation ; and by possessing this distinct connotation, be- 
nes susceptible of definition. 

In giving a distinct connotation to the general name, the 
losopher will endeavour to fix upon such attributes as, 
ile they are common to all the things usually denoted by 
name, are also of greatest importance in themselves; either 
sctly, or from the number, the conspicuousness, or the 
resting character, of the consequences to which they lead. 
will select, as far as possible, such differentia as lead to the 
atest number of interesting propria. For these, rather than 
more obscure and recondite qualities on which they often 
end, give that general character and aspect to a set of 
ects, which determine the groups into which they naturally 
. But to penetrate to the more hidden agreement on which 
se obvious and superficial agreements depend, is often one 
he most difficult of scientific problems. As itis among the 
st difficult, so it seldom fails to be among the most im- 
tant. And since upon the result of this inquiry respecting 
causes of the properties of a class of things, there inci- 
tally depends the question what shall be the meaning of a 
d; some of the most profound and most valuable investi- 
ons which philosophy presents to us, have been introduced 
and have offered themselves under the guise of, inquiries 
) the definition of a name. 
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CHAPTER IT. 


OF INFERENCE, OR REASONING, IN GENERAL, 


§ 1. In the preceding Book, we have been occupied not 
. the nature of Proof, but with the nature of Assertion : 
import conveyed by a Proposition, whether that Proposi- 
be true or false ; not the means by which to discriminate 
from false Propositions. The proper subject, however, of 
i¢ is Proof. Before we could understand what Proof is, it 
necessary to understand what that is to which proof is 
leable ; what that is which can be a subject of belief or 
elief, of affirmation or denial; what, in short, the different 
Is of Propositions assert. 

[his preliminary inquiry we have prosecuted to a detinite 
It, Assertion, in the first place, relates either to the 
ning of words, or to some property of the things which 
Is signify. Assertions respecting the meaning of words, 
ng which definitions are the most important, hold a place, 
an indispensable one, in philosophy ; but as the meaning 
ords is essentially arbitrary, this class of assertions are 
susceptible of truth or falsity, nor therefore of proof or 
roof. Assertions respecting Things, or what may be called 
. Propositions, in contradistinction to verbal ones, are of 
ous sorts. We have analysed the import of each sort, and 
ascertained the nature of the things they relate to, and 
nature of what they severally assert respecting those 
gs. We found that whatever be the form of the propo- 
n, and whatever its nominal subject or predicate, the real 
ect of every proposition is some one or more facts or phe- 
ena of consciousness, or some one or mote of the hidden 
€s or powers to which we ascribe those facts: and that 
/ 18 predicated or asserted, either in the affirmative or 
Tae. IR 
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negative, of those phenomena or those powers, is. alw) 
either Existence, Order in Place, Order in Time, Causati 
or Resemblance. This, then, is the theory of the Import 
Propositions, reduced to its ultimate elements: but ther: 
another and a less abstruse expression for it, which, tho; 
stopping short in an earlier stage of the analysis, is 81 
ciently scientific for many of the purposes for which suc! 
general expression is required. This expression recogn 
the commonly received distinction between Subject and At 
bute, and gives the following as the analysis of the mean 
of propositions :—Every Proposition asserts, that some gi} 
subject does or does not possess some attribute; or that sa 
attribute is or is not (either in all or in some portion of) 
subjects in which it is met with) conjoined with some ot 
attribute. | 

We shall now for the present take our leave of this por’ 
of our inquiry, and proceed to the peculiar problem of 1 
Science of Logic, namely, how the assertions, of which 
have analysed the import, are proved or disproved ; sucl« 
them, at least, as, not being amenable to direct’ consciousis 
or intuition, are appropriate subjects of proof. | 

We say of a fact or statement, that it 1s proved, when 
believe its truth by reason of some other fact or statent 
from which it is said to follow. Most of the propositirs 
whether affirmative or negative, universal, particular,0 
singular, which we believe, are not believed on their @ 
evidence, but on the ground of something previously assel? 
to, from which they are said to be wmferred. To inf 
proposition from a previous proposition or propositions t 
give credence to it, or claim credence for it, as a conclu) 
from something else; is to reason, in the most extensive sis 
of the term. ‘There is a narrower sense, in which the nt 
reasoning is confined to the form of inference which is tere 
ratiocination, and of which the syllogism is the general 1) 
The reasons for not conforming to this restricted use off 
term were stated in an early stage of our inquiry, and all 
tional motives will be suggested by the consideration‘? 
which we are now about to enter. | 


INFERENCE IN GENERAL. 179 


§ 2. In proceeding to take into consideration the cases 
which inferences can legitimately be drawn, we shall first 
ition some cases in which the inference is apparent, not 
; and which require notice chiefly that they may not be 
founded with cases of inference properly so called. This 
irs when the proposition ostensibly inferred from another, 
ars On analysis to be merely a repetition of the same, or 
| of the same, assertion, which was contained in the first. 
the cases mentioned in books of Logic as examples of 
ipollency or equivalence of propositions, are of this nature. 
8, if we were to argue, No man is incapable of reason, 
every man is rational; or, All men are mortal, for no 
(is exempt from death; it would be plain that we were 
proving the proposition, but only appealing to another 
e of wording it, which may or may not be more readily 
prehensible by the hearer, or better adapted to suggest 
real proof, but which contains in itself no shadow of 
f, 

Another case is where, from an universal proposition, we 
4 to infer another which differs from it only in being par- 
ar: as All A is B, therefore Some Ais B: No A is B, 
efore Some A is not B. This, too, is not to conclude one 
osition from another, but to repeat a second time some- 
g which had been asserted at first ; with the difference, 
we do not here repeat the whole of the previous assertion, 
only an indefinite part of it. 

\ third case is where, the antecedent having affirmed a 
icate of a given subject, the consequent affirms of the 
> Subject something already connoted by the former pre- 
@: as, Socrates is a man, therefore Socrates is a living 
ure; where all that is connoted by living creature was 
ned of Socrates when he was asserted to be a man. 
1¢ propositions are negative, we must invert their order, 
: Socrates is not a living creature, therefore he is not a 
; for if we deny the less, the greater, which includes it, 
ready denied by implication. These, therefore, are not 
y cases of inference; and yet the trivial examples by 
h, in manuals of Logic, the rules of the syllogism are 

]2—2 
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illustrated, are often of this ill-chosen kind; formal demi. 
strations of conclusions to which whoever understands | 
terms used in the statement of the data, has already, ec 
consciously, assented. | 
The most complex case of this sort of apparent inferei 
is what is called the Conversion of propositions ; wh 
consists in turning the predicate into a subject, and ¢ 
subject into a predicate, and framing out of the same ters 
thus reversed, another proposition, which must be true if | 
former is true. Thus, from the particular affirmative propi 
tion, Some A is B, we may infer that Some B is A. Fir 
the universal negative, No A is B, we may conclude ty 
No B is A. From the universal affirmative propositi, 
All A is B, it cannot be inferred that all B is A; thoil 
all water is liquid, it is not. implied that all liquid is wat: 
but it is implied that some liquid is so; and hence the }) 
position, All A is B, is legitimately convertible into Si 
B is A. This process, which converts an universal pres 
sition into a particular, is termed conversion per aceidis 
From the proposition, Some A is not B, we cannot even int 
that some Bis not A; though some men are not Englishn} 
it does not follow that some Englishmen are not men. ‘i 
only mode usually recognised of converting a particular ne 
tive proposition, is in the form, Some A is not B, therefe 
something which is not B is A; and this is termed con't: 
sion by contraposition. In this case, however, the predite 
and subject are not merely reversed, but one of themis 
changed. Instead of [A] and [B], the terms of the ] 
proposition are [a thing which is not B], and [A]. 
original proposition, Some A is not B, is first changed i 
a proposition equipollent with it, Some A is “a thing whh 
is not B;” and the proposition, being now no longe® 
particular negative, but a particular affirmative, admits0! 
conversion in the first mode, or as it is called, simple 
version.* | 


* Ag Sir William Hamilton has pointed out, “Some A is not B” may 8 
be converted in the following form: “No B is some A.” Some men are’ rel 
negroes ; therefore, No negroes are some men (e, g. Huropeans). 
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In all these cases there is not really any inference; there is 
he conclusion no new truth, nothing but what was already 
rted in the premises, and obvious to whoever apprehends 
n. ‘The fact asserted in the conclusion is either the very 
e fact, or part of the fact, asserted in the original proposi- 
. This follows from our previous analysis of the Import 
-ropositions. When we say, for example, that some lawful 
ereigns are tyrants, what is the meaning of the assertion ? 
ut the attributes connoted by the term “ lawful sovereign,” 
the attributes connoted by the term “ tyrant,” sometimes 
sist in the same individual. Now this is also precisely 
4 we mean, when we say that some tyrants are lawful 
ereigns; which, therefore, is not a second proposition 
tred from the first, any more than the English translation 
{uclid’s Elements is a collection of theorems different from, 
consequences of, those contained in the Greek original. 
un, if we assert that no great general is a rash man, 
mean that the attributes connoted by “ great general,” 
those connoted by “rash,” never coexist in the same sub- 
; which is also the exact meaning which would be ex- 
ssed by saying, that no rash man is a great general. When 
say that all quadrupeds are warm-blooded, we assert, not 
y that the attributes connoted by “ quadruped” and those 
noted by “ warm-blooded” sometimes coexist, but that the 
ner never exist without the latter: now the proposition, 
ae warm-blooded creatures are quadrupeds, expresses the 
| half of this meaning, dropping the latter half; and 
efore has been already affirmed in the antecedent proposi- 
, All quadrupeds are warm-blooded. But that all warm- 
oded creatures’ are pee raees, or, in other words, that the 
ibutes connoted iy warm-blooded” never exist without 
se connoted by “‘ quadruped,” has not been asserted, and 
‘not be inferred. In order to reassert, in an inverted form, 
|whole of what was affirmed in the proposition, All quad- 
ads are warm-blooded, we must cénvert it by contra- 
tion, thus, Nothing which is not warm-blooded is a quad- 
Pa This proposition, and the one from which it is derived, 
exactly equivalent, and either of them may be substituted 


a 
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for the other; for, to say that when the attributes of a qui 
ruped are present, those of a warm-blooded creature are 1: 
sent, is to say that when the latter are absent the former } 
absent. | 
In a manual for young students, it would be proper; 
dwell at greater length on the conversion and squipolleney, 
propositions. For, though that cannot be called reason: 
or inference which is a mere reassertion in different wal 
of what had been asserted before, there 1s no more importi 
intellectual habit, nor any the cultivation of which falls m: 
strictly within the province of the art of logic, than t 
of ‘discerning rapidly and surely the identity of an assert 
when disguised under diversity of language. That import) 
chapter in logical treatises which relates to the Oppositi 
of Propositions, and the excellent technical language wh! 
logic provides for distinguishing the different kinds or mo? 
of opposition, are of use chiefly for this purpose. Such ¢1 
siderations as these, that contrary propositions may both) 
false, but cannot both be true; that subcontrary propositit 
may both be true, but cannot both be false; that of two ci 
tradictory propositions one must be true and the other fa) 
that of two subalternate propositions the truth of the 1 
versal proves the truth of the particular, and the falsity of} 
particular proves the falsity of the universal, but not © 
versd ;* are apt to appear, at first sight, very technical | 
mysterious, but when explained, seem almost too obvit 
to require so formal a statement, since the same amo) 
of explanation which is necessary to make the principles in! 
higible, would enable the truths which they convey to) 


SAT «Aig 3B 
No Ais 4 contraries. | 
Some A is B 
Some A is not B 
All Ais B 
Some A is not B 
No AisB 
ence As ie ay also contradictories. 

All AisB No AisB 
Some A is B j ane’ Some A is not B : respectively subalternate, 


| 


; subcontraries, 


; contradictories. 
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rehended in any particular case which can occur. In this 
sect, however, these axioms of logic are on a level with 
se of mathematics. That things which are equal to the 
e thing are equal to one another, is as obvious in any par- 
ilar case as it is in the general statement: and if no such 
eral maxim had ever been laid down, the demonstrations in 
clid would never have halted for any difficulty in stepping 
oss the gap which this axiom at present serves to bridge 
r. Yet no one has ever censured writers on geometry, for 
sing a list of these elementary generalizations at the head 
their treatises, as a first exercise to the learner of the 
ilty which will be required in him at every step, that of 
rehending a general truth. And the student of logic, in 
discussion even of such truths as we have cited above, 
uires habits of circumspect interpretation of words, and of 
etly measuring the length and breadth of his assertions, 
ch are among the most indispensable conditions of any 
siderable mental attainment, and which it is one of the 
nary objects of logical discipline to cultivate. 


§ 3. Having noticed, in order to exclude from the pro- 
ce of Reasoning or Inference properly so called, the cases in 
ch the progression from one truth to another is only ap- 
ent, the logical consequent being a mere repetition of the 
ical antecedent; we now pass to those which are cases of 
rence in the proper acceptation of the term, those in which 
set out from known truths, to arrive at others really dis- 
t from them. 

Reasoning, in the extended sense in which I use the term, 
In which it is synonymous with Inference, is popularly said 
ve of two kinds: reasoning from particulars to generals, 
reasoning from generals to particulars; the former being 
ed Induction, the latter Ratiocination or Syllogism. It 
presently be shown that there is a third species of rea- 
ing, which falls under neither of these descriptions, and 
ch, nevertheless, is not only valid, but is the foundation of 
1 the others. 

It is necessary to observe, that the expressions, reasoning 


oe 


| 
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from particulars to generals, and reasoning from general | 
particulars, are recommended by brevity rather than by « 
cision, and do not adequately mark, without the aid ¢ 
commentary, the distinction between Induction (in the sé 
now adverted to) and Ratiocination. The meaning inten) 
by these expressions is, that Induction is inferring a pre 
sition from propositions less general than itself, and Rati: 
nation is inferring a proposition from propositions equal 
more general. When, from the observation of a numbei 
individual instances, we ascend to a general proposition 
when, by combining a number of general propositions,\ 
conclude from them another proposition still more genn 
the process, which is substantially the same in both instan) 
is called Induction. When from a general proposition, 
alone (for from a single proposition nothing can be conelts 
which is not involved in the terms), but by combining it % 
other propositions, we infer a proposition of the same det 
of generality with itself, or a less general proposition, | 
proposition merely individual, the process is Ratiocinati 
When, in short, the conclusion is more general thank 
largest of the premises, the argument is commonly cee 
Induction; when less general, or equally general, it is Re 
cination. 
As all experience begins with individual cases, and 
ceeds from them to generals, it might seem most conform) 
to the natural order of thought that Induction shoulch 
treated of before we touch upon Ratiocination. It will, Iy 
ever, be advantageous, in a science which aims at tracing|! 
acquired knowledge to its sources, that the inquirer shi 
commence with the latter rather than with the earlier sti 
of the process of constructing our knowledge; and shi 
trace derivative truths backward to the truths from wé 
they are deduced, and on which they depend for their’ 
dence, before attempting to point out the original spring ? 
which both ultimately take their rise. The advantages of! 
order of proceeding in the present instance will mane 
themselves as we advance, in a manner superseding the n® 
sity of any further justification or explanation. 
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Of Induction, therefore, we shall say no more at present, 
n that it at least is, without doubt, a process of real infer- 
e. The conclusion in an induction embraces more than is 
tained in the premises. The principle or law collected 
n particular instances, the general proposition in which we 
ody the result of our experience, covers a much larger 
mt of ground than the individual experiments which form 
basis. A principle ascertained by experience, is more than 
ere summing up of what has been specifically observed in 
individual cases which have been examined ; it is a gene- 
zation grounded on those cases, and expressive of our belief, 
t what we there found true is true in an indefinite number 
ases which we have not examined, and are never likely to 
mine. The nature and grounds of this inference, and the 
ditions necessary to make it legitimate, will be the subject 
discussion in the Third Book: but that such inference 
ly takes place is not susceptible of question. In every in- 
tion we proceed from truths which we knew, to truths which 
did not know; from facts certified by observation, to facts 
ch we have not observed, and even to facts not capable of 
1g now observed ; future facts, for example; but which we 
not hesitate to believe on the sole evidence of the induction 
lf. 

Induction, then, is a real process of Reasoning or Inference. 
ether, and in what sense, as much can be said of the Syl- 
ism, remains to be determined by the examination into which 
are about to enter. 


CHAPTER IT. : 


OF RATIOCINATION, OR SYLLOGISM. 


§ 1. Tue analysis of the Syllogism has been so accure 
and fully performed in the common manuals of Logic, the 
the present work, which is not designed as a manual, it is 
ficient to recapitulate, memorie@ causd, the leading result 
that analysis, as a foundation for the remarks to be afterw 
made on the functions of the syllogism, and the place whic 
holds in science. 

To a legitimate syllogism it is essential that there shoull 
three, and no more than three, propositions, namely, the ) 
clusion, or proposition to be proved, and two other proposit! 
which together prove it, and which are called the premises.| 
is essential that there should be three, and no more than tl: 
terms, namely, the subject and predicate of the conclusion, 
another called the middleterm, which must be found in i 
premises, since it is by means of it that the other two terms 
to be connected together. The predicate of the conclusic: 
called the major term of the syllogism ; the subject of the I 
clusion is called the minor term. As there can be but ti 
terms, the major and minor terms must each be found in} 
and only one, of the premises, together with the middlet 
which is in them both. The premise which contains the 1 
dleterm and the major term is called the major premise; 
which contains the middleterm and the minor term is ce 
the minor premise. | 

Syllogisms are divided by some logicians into three ge 
by others into four, according to the position of the mil 
term, which may either be the subject in both premises,| 
predicate in both, or the subject in one and the predicat! 
the other. The most common case is that in which the mil! 
term is the subject of the major premise and the predical' 


: 
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minor. ‘This is reckoned as the first figure. When the 
dleterm is the predicate in both premises, the syllogism 
mngs to the second figure ; when it is the subject in both, to 
third. In the fourth figure the middleterm is the subject 
he minor premise and the predicate of the major. Those 
ers who reckon no more than three figures, include this case 
he first. 
Each figure is divided into moods, according to what are 
ed the quantity and quality of the propositions, that is, ac- 
ling as they are universal or particular, affirmative or nega- 

The following are examples of all the legitimate moods, 
1s, all those in which the conclusion correctly fullows from 
premises. A is the minor term, C the major, B the middle- 
L. 

First FIGuRE. 


IBisC NoBisC AIBisC No Bis C 
IAisB AllAisB SomeAisB Some AisB 
herefore therefore therefore therefore 
llAisC NoAisC SomeAisC SomeAis not C 


SECOND FIGURE, 


oCisB AllCisB NoCisB All C is B 
liAisB NoAisB Some Ais B Some Ais not B 
herefore therefore therefore therefore 


oAisC NoAis©C SomeAis notC Some A is not C 


THIRD FIGURE. 

isC NoBisC Some BisC All BisC Some BisnotC NoBisC 
isA All BisA All Bis A Some Bis A All Bis A Some Bis A 
fore therefore therefore therefore therefore therefore 
Ais Some AisnotC Some AisC Some AisC Some AisnotC Some Ais not C 

FourtH FIGURE. 
sB AllCisB SomeCisB NoCisB NoCisB 
SA NoBisA AIlBisA All BisA Some BisA 
ore therefore therefore therefore therefore 
isC SomeAisnotC SomeAisC SomeAisnotC SomeA isnot 


n these exemplars, or blank forms for making syllogisms, 
lace is assigned to singular propositions; not, of course, 
use such propositions are not used in ratiocination, but 
use, their predicate being affirmed or denied of the 
e of the subject, they are ranked, for the purposes of the 
gism, with universal propositions. Thus, these two syllo- 
. 
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All men are mortal, All men are mortal, 

All kings are men, Socrates is a man, 
therefore therefore 

All kings are mortal, Socrates is mortal, 


are arguments precisely similar, and are both ranked in the fs 
mood of the first figure. | 

The reasons uhyeyloe ae in any of the above forms * 
legitimate, that is, why, if the premises are true, the cona 
sion must inevitably be so, and why this is not the case t 
any other possible mood, (that is, in any other combinatior) 
universal and particular, affirmative and negative propositios, 
any person taking interest in these inquiries may be presur 
to have either learned from the common school books of 
syllogistic logic, or to be capable of discovering for him: 
The reader may, however, be referred, for every needful exa 
nation, to Archbishop Whately’s Elements of Logic, wherex 
will find stated with philosophical precision, and explained vi 
remarkable perspicuity, the whole of the common doctrino 
the syllogism. | 

All valid ratiocination ; all reasoning by which, from gie 
ral propositions previously admitted, other propositions equi. 
or less general are inferred; may be exhibited in some ofh 
above forms. The whole of Euclid, for example, migh'h 
thrown without difficulty into a series of syllogisms, reguléil 
mood and figure. (] 

Though a syllogism framed according to any of these)! 
mule is a valid argument, all correct ratiocination admit ¢ 
being stated in syllogisms of the first figure alone. ‘The ie 
for throwing an argument in any of the other figures intch 
first figure, are called rules for the reduction of syllogin! 
It is done by the conversion of one or other, or both, of h 
premises. Thus an argument in the first mood of the se” 
figure, as— F 
No Cis B 
All A is B | 
therefore 
No A is C, 
may be reduced as follows. The proposition, No © il 


. 
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ng an universal negative, admits of simple conversion, and 
y be changed into No B is C, which, as we showed, is the 
y same assertion in other words—the same fact differently 
essed. This transformation having been effected, the 
ument assumes the following form :— 

No Bis C 

All A is B 

therefore 


No A is C, 


ch is a good syllogism in the second mood of the first 
ie. Again, an argument in the first mood of the third 
ire must resemble the following :— 


All Bis C 
All Bis A 
therefore 


Some A is C, 


re the minor-premise, All B is A, conformably to what 
laid down in the last chapter respecting universal affirma- 
s, does not admit of simple conversion, but may be 
verted per accidens, thus, Some A is B; which, though it 
3 not express the whole of what is asserted in the propo- 
m All B is A, expresses, as was formerly shown, part 
t, and must therefore be true if the whole is true. We 
2, then, as the result of the reduction, the following syllo- 
ain the third mood of the first figure :— 


AIR B is.G | 
: Some A is B, 
1 which it obviously follows, that 

Some A is C. 


In the same manner, or in a manner on which after these 
nples it is not necessary to enlarge, every mood of the 
‘nd, third, and fourth figures may be reduced to some one 
he four moods of the first. In other words, every conclu- 
_which can be proved in any of the last three figures, 
_ be proved in the first figure from the same premises, 


| a slight alteration in the mere manner of expressing 


| 
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them. Every valid ratiocination, therefore, may be stated 1 
the first figure, that is, in one of the following forms:— | 


Every B is © No Bis C 
All A } nt All A } oe 
Some A Some A 

therefore therefore 
AlLA is C. No A is 
Some A Some A is not 


Or if more significant symbols are preferred :— | 
To prove an affirmative, the argument must admit of be; 
stated in this form :— 


All animals are mortal ; 


All men 
Some men | are animals ; 
Socrates 
therefore 
All men 
Some men | are mortal. 
Socrates 


To prove a negative, the argument must be capable of be 
expressed in this form :-— | 
No one who is capable of self-control is necessarily _ 
Vicious ; 
All negroes 
Some negroes are capable of self-control ; 
Mr. A’s negro 
therefore 
No negroes are 
Some negroes are not necessarily vicious. 
Mr. A’s negro is not 


| 

Though all ratiocination admits of being thrown into 
or the other of these forms, and sometimes gains consill 
ably by the transformation, both in clearness and in X 
obviousness of its consequence; there are, no doubt, cies 
in which the argument falls more naturally into one of, a 
other three figures, and in which its conclusiveness is nt 
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arent at the first glance in those figures, than when 
iced to the first. Thus, if the proposition were that 
as may be virtuous, and the evidence to prove it were the 
mple of Aristides ; a syllogism in the third figure, 

Aristides was virtuous, 

Aristides was a pagan, 

therefore 

Some pagan was virtuous, 
Id be a more natural mode of stating the argument, and 
Id carry conviction more instantly home, than the same 
eination strained into the first figure, thus— 

Aristides was virtuous, 

Some pagan was Aristides, 

therefore 

Some pagan was virtuous. 
A German philosopher, Lambert, whose Neues Organon 
ished in the year 1764) contains among other things 
of the most elaborate and complete expositions which had 
been made of the syllogistic doctrine, has expressly ex- 
1ed what sort of arguments fall most naturally and suitably 
each of the four figures ; and his investigation is charac- 
ed by great ingenuity and clearness of thought.* The 
ment, however, is one and the same, in whichever figure 
expressed ; since, as we’ have already seen, the premises 
syllogism in the second, third, or fourth figure, and those 
¢ syllogism in the first figure to which it may be reduced, 
the same premises in everything except language, or, at 
» as much of them as contributes to the proof of the con- 


His conclusions are, ‘‘ The first figure is suited to the discovery or proof 
properties of a thing ; the second to the discovery or proof of the dis- 
ms between things ; the third to the discovery or proof of instances and 
tions ; the fourth to the discovery, or exclusion, of the different species of 
1s.” The reference of syllogisms in the last three figures to the dictum de 
t nullo is, in Lambert’s opinion, strained and unnatural: to each of the 
belongs, according to him, a separate axiom, co-ordinate and of equal 
‘ity with that dictum, and to which he gives the names of dictum de di- 
lor the second figure, dictum de exemplo for the third, and dictum de reci- 
for the fourth. See parti. or Dianoiologie, chap. iv. § 229 et segg. Mr. 


', Theory of Reasoning, 2nd ed. pp. 70-74) takes a similar view of the 
is 
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the two Ee ineitans forms of the first faci as ihe unives 
types of all correct ratiocination ; the one, when the conclus 
to be proved is affirmative, the other, when it is negate 
even though certain arguments may have a tendency to oll 
themselves in the forms of the second, third, and fot 
figures; which, however, cannot possibly happen with h 
only class of arguments which are of first-rate scientific 1 
portance, those in which the conclusion is an universal affiua 
tive, such conclusions being susceptible of proof in the ‘ 


figure alone.* i | 


i 

* Since this chapter was written, two treatises have appeared (or rat 
treatise and a fragment of a treatise), which aim at a further improveme i 
the theory of the forms of ratiocination : Mr. De Morgan’s “ Formal Logica 
the Calculus of Inference, Necessary and Probable ;” and the ‘‘ New An ‘i 
of Logical Forms,” attached as an Appendix to Sir William Hamilton’ ch 


cussions on Philosophy, and at greater length, to his posthumous Lectur 0 


(4 i 


Logie. 
In Mr. De Morgan’s volume—abounding, in its more popular parts, i 
valuable observations felicitously expressed—the principal feature of origi 
is an attempt to bring within strict technical rules the cases in which a ect 
sion can be drawn from premises of a form usually classed as particular. i 
De Morgan observes, very justly, that from the premises Most Bs are Cs, 0 
Bs are As, it may be concluded with certainty that some As are Cs, sine 
portions of the class B, each of them comprising more than half, must re 
sarily in part consist of the same individuals. Following out this li 


thought, it is equally evident that if we knew exactly what om | 
| 


‘¢ most” in each of the premises bear to the entire class B, we could imerei) 
a corresponding degree the definiteness of the conclusion. Thus if 60 per 
of B are included in C, and 70 per cent in A, 30 per cent at least mu! 
common to both ; in other words, the number of As which are Cs, and | 
which are As, inet be at least equal to 30 per cent of the class B. Procel 
on this conception of “‘ numerically definite propositions,” and extending | 
such forms as these :—‘‘ 45 Xs (or more) are each of them one of 70 Yi 
“45 Xs (or more) are no one of them to be found among 70 Ys,” and ex! 
ing what inferences admit of being drawn from the various combinations ‘! ) 


may be made of premises of this description, Mr. De Morgan establishe‘™ 
versal formulz for such inferences; creating for that purpose not only ¢ 
technical language, but a faroidable array of symbols analogous to thal 


algebra. : i 


Since it is undeniable that inferences, in the cases axunaee’ by M? 
Morgan, can legitimately be drawn, and that the ordinary theory tak | 
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cee.’ On examining, then, these two general formule, we 
that in both of them, one premise, the major, is an uni- 
al proposition; and according as this is affirmative or ne- 
ve, the conclusion is so too. All ratiocination, therefore, 
ts from a general proposition, principle, or assumption: a 
ee Ee ee 


int of them, I will not say that it was not worth while to show in detail 
these also could be reduced to formule as rigorous as those of Aristotle, 
t Mr. De Morgan has done was worth doing once (perhaps more than once, 
school exercise) ; but I question if its results are worth studying and mas- 
3 for any practical purpose. The practical use of technical forms of rea- 
gis to bar out fallacies: but the fallacies which require to be guarded 
st in ratiocination properly so called, arise from the incautious use of the 
on forms of language ; and the logician must track the fallacy into that 
ory, instead of waiting for it on a territory of his own. While he remains 
g propositions which have acquired the numerical precision of the Calculus 
dbabilities, the enemy is left in possession of the only ground on which he 
e formidable. And since the propositions (short of universal) on which a 
er has to depend, either for purposes of speculation or of practice, do not, 
t in a few peculiar cases, admit of any numerical precision ; common 
ling cannot be translated into Mr. De Morgan’s forms, which therefore 
t serve any purpose as a test of it, 

t William Hamilton’s theory of the ‘“ quantification of the predicate” (con- 
g the originality of which in his case there can be no doubt, however Mr. 
organ may have also, and independently, originated an equivalent doc- 
may be briefly described as follows :— 

uogically” (I quote his own words) ‘we ought to take into account the 
ty, always understood in thought, but usually, for manifest reasons, 

in its expression, not only of the subject, but also of the predicate of a 
ent.” All A is B, is equivalent to all A is some B. No Ais B, to No 
my B. Some A is B, is tantamount to some A is some B. Some A is 
,to Some A is not any B. As in these forms of assertion the predicate 
itly coextensive with the subject, they all admit of simple conversion ; 
’ this we obtain two additional forms—Some B is all A, and No B ig 
+» We may also make the assertion All A is all B, which will be true 
lasses A and B are exactly coextensive. The last three forms, though 

ing real assertions, have no place in the ordinary classification of Pro- 

as. All propositions, then, being supposed to be translated into this 

$e, and written each in that one of the preceding forms which answers 

ignification, there emerges a new set of syllogistic rules, materially dif- 

‘rom the common ones, A general view of the points of difference may 

‘0 in the words of Sir W. Hamilton (Discussions, 2nd ed. p. 651) :— 

ihe revocation of the two terms of a Proposition to their true relation 3; a 

tion being always an equation of its subject and its predicate. 


i consequent reduction of the Conversion of Propositions from there 
‘to one—that of Simple Conversion, 


f i 
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proposition in which a predicate is affirmed or denied of, 
entire class ; that is, in which some attribute, or the negat: 
of some attribute, is nsherted of an indefinite number of obje: 
distinguished by a common characteristic, and designated ; 
consequence, by a common name. | 

- The other premise is always affirmative, and asserts ti 
something (which may be either an individual, a class, or p 


‘‘The reduction of all the General Laws of Categorical Syllogisms to a sii 
Canon. 
“‘The evolution from that one canon of all the Species and varieties of || 
logisms. I 
‘¢ The abrogation of all the Special Laws of Syllogism. I 

‘¢ A demonstration of the exclusive possibility of Three syllogistic Figu 
and (on new grounds) the scientific and final abolition of the Fourth. : 

‘* A manifestation that Figure is an unessential variation in syllogistic fo. 
and the consequent absurdity of Reducing the syllogisms of the other figurei 
the first. 

«¢ An enouncement of one Organic Principle for each Figure. 

‘A determination of the true number of the Legitimate Moods; with | 

‘¢ Their amplification in number (thirty-six); 

“ Their numerical equality under all the figures; and a 

“Their relative equivalence, or virtual identity, throughout every schon 
difference. 

‘‘ That, in the second and third figures, the extremes holding both the : 
relation to the middle term, there is not, as in the first, an opposition and P 
ordination between a term major and a term minor, mutually containing | f 
contained, in the counter wholes of Extension and Comprehension. | 

‘¢ Consequently, in the second and third figures, there is no determi 
major and minor premise, and there are two indifferent conclusions : whe? 
in the first the premises are determinate, and there is a single proximate | 
clusion.” 

This doctrine, like that of Mr. De Morgan previously noticed, is a4 
addition to the syllogistic theory ; and has moreover this advantage a 


‘numerically definite Syllogism,” that the forms it supplies 


really available as a test of the correctness of ratiocination ; since propel 
in the common form may always have their predicates quantified, and s) 
made amenable to Sir W. Hamilton’s rules. Considered however asa # 
tribution to the Science of Logic, that is, to the analysis of the mental | fi 


cesses concerned in reasoning, the new doctrine appears to me, I confess, 


De Morgan’s 


merely superfluous, but erroneous ; since the form in which it clothes pro i 
tions does not, like the ordinary form, express what is in the mind ofht 
speaker when he enunciates the proposition. I cannot think Sir Wi 
Hamilton right in maintaining that the quantity of the predicate is ‘‘al’ i 
understood in thought.” It is implied, but is not present to the mind ofb 
person who asserts the proposition. The quantification of the predicate, in™! 
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. class) belongs to, or is included in, the class respecting 
sh something was affirmed or denied in the major premise. 
llows that the attribute affirmed or denied of the entire 
3 may (if there was truth in that affirmation or denial) be 
med or denied of the object or objects alleged to be in- 
ed in the class: and this is precisely the assertion made in 
conclusion. 

Whether or not the foregoing is an adequate account of the 
tituent parts of the syllogism, will be presently considered ; 
as far as it goes itis a true account. It has accordingly 
| generalized, and erected into a logical maxim, on which 
atiocination is said to be founded, insomuch that to reason, 
to apply the maxim, are supposed to be one and the same 
g. The maxim is, That whatever can be affirmed (or denied) 
Class, may be affirmed (or denied) of everything included 
he class. This axiom, supposed to be the basis of the 
gistic theory, is termed by logicians the dictwm de omni et 
0. 

his maxim, however, when considered as a principle of 
ning, appears suited to a system of metaphysics once 
ed generally received, but which for the last two centuries 
been considered as finally abandoned, though there have 
been wanting in our own day attempts at its revival. 
ong as what are termed Universals were regarded as a 
liar kind of substances, having an objective existence 
net from the individual objects classed under them, the 
im de omni conveyed an important meaning; because it 
essed the intercommunity of nature, which it was neces- 


ng a means of bringing out more clearly the meaning of the proposition, 
ly leads the mind out of the proposition, into another order of ideas. For 
we say, All men are mortal, we simply mean to affirm the attribute 
lity of all men ; without thinking at all of the class mortal in the con- 
or troubling Pe about whether it contains any other beings or not. 
aly for some artificial purpose that we ever look at the proposition in the 
‘In which the predicate also is thought of as a class-name, either including 
bject only, or the subject and something more. (See above, p. 104.) 

va fuller discussion of this subject, see the twenty-second chapter of a 
already referred to, ‘‘ An Examination of Sir William Hamilton’s Philo- 
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sary on that theory that we should suppose to exist bebme| 
those general substances and the particular substances ws 
were Papert vsted to them. That everything predicable [ 
the universal was predicable of the various individuals oc 
tained under it, was then no identical proposition, but 
statement of what was conceived as a fundamental law of b 
universe. The assertion that the entire nature and property 
of the substantia secunda formed part of the nature and 4 
perties of each of the individual substances called by the sal) 
name; that the properties of Man, for example, were prop 
ties of all men; was a proposition of real significance wh: 
man did not mean all men, but something inherent in mi, 
and vastly superior to them in dignity. Now, however, wh, 
it is known that a class, an universal, a genus or species 
not an entity per se, but neither more nor less than the in 
vidual substances themselves which are placed in the cla, 
and that there is nothing real in the matter except the 
objects, a common name given to them, and common att: 
butes indicated by the name; what, I should be glad to kno, | 
do we learn by being told, that whatever can be affirmed of, 
class, may be affirmed of every object contained in the class 
The class is nothing but the objects contained in it: and tH 
dictum de omni merely amounts to the identical propositic 
that whatever is true of certain objects, is true of each of the: 
objects. If all ratiocination were no more than the applic 
tion of this maxim to particular cases, the syllogism wov- 
indeed be, what it has so often been declared to be, solet!! 
trifling. The dictum de omni is on a par with another tru, 
which in its cE was also reckoned of great importan\ 
‘“‘ Whatever is, is.” To give any real meaning to the dict) 
de omni, we must consider it not as an axiom, but as a de | 
nition; we must look upon it as intended to explain, ol 
circuitous and paraphrastic manner, the meaning of the wel 


~~ i 


class. | 
An error which seemed finally refuted and dislodged 4 
thought, often needs only put on a new suit of phrases, to 
welcomed back to its old quarters, and allowed to rep! 
unquestioned for another cycle of ages. Modern philosophy 
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ve not been sparing in their contempt for the scholastic 
gma that genera and species are a peculiar kind of sub- 
mces, which general substances being the only permanent 
ngs, while the individual substances comprehended under 
2m are in a perpetual flux, knowledge, which necessarily 
ports stability, can only have relation to those general sub- 
mces or universals, and not to the facts or particulars in- 
ded under them. Yet, though nominally rejected, this 
‘y doctrine, whether disguised under the Abstract Ideas of 
ke (whose speculations, however, it has less vitiated than 
se Of perhaps any other writer who has been infected with 
,under the ultra-nominalism of Hobbes and Condillac, or 
> ontology of the later Kantians, has never ceased to poison 
ilosophy. Once accustomed to consider scientific investiga- 
n as essentially consisting in the study of universals, men 
| not drop this habit of thought when they ceased to regard 
iversals as possessing an independent existence: and even 
se who went the length of considering them as mere names, 
ud not free themselves from the notion that the investiga- 
n of truth consisted entirely or partly in some kind of con- 
ation or juggle with those names. When a philosopher 
ypted fully the Nominalist view of the signification of 
eral language, retaining along with it the dictum de omni 
ithe foundation of all reasoning, two such premises fairly 
together were likely, if he was a consistent thinker, to 
d him in rather startling conclusions. Accordingly it has 
m seriously held, by writers of deserved celebrity, that the 
cess of arriving at new truths by reasoning consists in the 
te substitution of one set of arbitrary signs for another ; 

octrine which they suppose to derive irresistible confirma- 
1 from the example of algebra. If there were any process 
sorcery or necromancy more preternatural than this, I 
uld be much surprised. The culminating point of this 
losophy is the noted aphorism of Condillac, that a science 
nothing, or scarcely anything, but wne langue bien faite ; 
other words, that the one sufficient rule for discovering the 
ure and properties of objects is to name them properly: as 
she reverse were not the truth, that it is impossible to name 
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them properly except in proportion as we are already acquain| 
with their nature and properties. Can it be necessary to gy 
that none, not even the most trivial knowledge with resy} 
to Things, ever was or could be originally got at by any ch: 
ceivable manipulation of mere names, as such; and that wi 
can be learned from names, is only what somebody who ui 
the names knew before? Philosophical analysis confirms ¢ 
indication of common sense, that the function of names is if 
that of enabling us to remember and to communicate 1 
thoughts. That they also strengthen, even to an incaloway 
extent, the power of thought itself, is most true: but ie | 
this by no intrinsic and peculiar virtue; they do it by ¢ 
power inherent in an artificial memory, an instrument of whh 
few have adequately considered the immense potency. Asi 
artificial memory, language truly is, what it has so often ba 
called, an instrument of thought » but it is one thing to be e 
instrument, and another to be the exclusive subject upon whi 
the instrument is exercised. We think, indeed, to a consi( 
able extent, by means of names, but what we think of, are ¢ 
things called by those names; and there cannot be a great 
error than to imagine that thought can be carried on wh 
nothing in our mind but names, or that we can make @ 
names think for us. i] 


§ 8. Those who considered the dictum de omni as @ 
foundation of the syllogism, looked upon arguments ia 
manner corresponding to the erroneous view which Hobls 
took of propositions. Because there are some propositid 
which are merely verbal, Hobbes, in order apparently that § 
definition might be rigorously universal, defined a proposit! 
as if no propositions declared anything except the meaning! 
words. If Hobbes was right; if no further account than ts 
could be given of the import of propositions ; no theory coil 
be given but the commonly received one, of the combination! 
propositions in a syllogism. If the minor premise asseri 
nothing more than that something belongs to a class, ancl 
the major premise asserted nothing of that class except that 
is included in another class, the conclusion would only? 
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it what was included in the lower class is included in the 
ther, and the result, therefore, nothing except that the classi- 
ation is consistent with itself. But we have seen that it 
no sufficient account of the meaning of a proposition, to say 
it it refers something to, or excludes something from, a class. 
ery proposition which conveys real information asserts a 
tter of fact, dependent on the laws of nature, and not on| 
ificial classification. It asserts that a given object does 
does not possess a given attribute; or it asserts that two 
ributes, or sets of attributes, do or do not (constantly 
occasionally) coexist. Since such is the purport of all 
positions which convey any real knowledge, and since 
locination is a mode of acquiring real knowledge, any 
ory of ratiocination which does not recognise this 
oort of propositions, cannot, we may be sure, be the true 


ay 
/@e 


Applying this view of propositions to the two premises of 
yllogism, we obtain the following results. The major pre- 
se, which, as already remarked, is always universal, asserts, 
tall things which have a certain attribute (or attributes) 
@ or have not along with it, a certain other attribute 
attributes). The minor premise asserts that the thing 
set of things which are the subject of that premise, have 
first-mentioned attribute ; and the conclusion is, that they 
e (or that they have not) the second. Thus in our former 
mple, 

All men are mortal, 

Socrates is a man, 

therefore 

Socrates is mortal, 
‘subject and predicate of the major premise are connotative 
os, denoting objects and connoting attributes. The asser- 
tin the major premise is, that along with one of the two 
sof attributes, we always find the other: that the attri- 
es connoted by “man” never exist unless conjoined with 
‘attribute called mortality. The assertion in the minor 
anise j is that the individual named Socrates possesses the 
ner attributes ; and itis concluded that he possesses also the 
' 


| 
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; 
attribute mortality. Or if both the premises are general i 
positions, as 
All men are mortal, 
All kings are men, 
therefore 
All kings are mortal, : 
the minor premise asserts that the attributes denoted by \ 
ship only exist in conjunction with those signified by the ¥ 
man. ‘I'he major asserts as before, that the last-menti| 
attributes are never found without the attribute of mortal 
The conclusion is, that wherever the attributes of kingshij: 
found, that of mortality is found also. | 
If the major premise were negative, as, No men are om 
ee it would assert, not that the attributes connote 
‘man” never exist without, but that they never exist vJ 
those connoted by “ omnipotent :” from which, together + 
the minor premise, it is concluded, that the same incomyt 
bility exists between the attribute omnipotence and t 
constituting a king. In a similar manner we might anas 
any other example of the syllogism. 
If we generalize this process, and look out for the if 
ciple or law involved in every such inference, and presupp!2 
in every syllogism the propositions of which are anything 1 
than merely verbal; we find, not the unmeaning dici 
de omni et nuilo, init a fundamental principle, or rathery 
principles, strikingly resembling the axioms of mathemaj 
The first, which is the principle of affirmative syllogis 
is, that things which coexist with the same thing, coef 
with one another. The second is the principle of negefl 
syllogisms, and is to this effect: that a thing which coe 
with another thing, with which other a third thing does ( 
coexist, is not coexistent with that third thing. These axil 
manifestly relate to facts, and not to conventions; and on® 
other of them is the ground of the legitimacy of every al 
ment in which facts and not conventions are the mi 
treated of.* 


———_———— 
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) 4. It remains to translate this exposition of the syllo- 
1 from the one into the other of the two languages in 


il fallacy to present the two axioms in the text, as the regulating principles 
llogism. He charges me with falling into the error pointed out by Arch- 
p Whately and myself, of confounding exact likeness with literal identity ; 
naintains, that we ought not to say that Socrates possesses the same attri- 
which are connoted by the word Man, but only that he possesses attri- ( 
exactly like them : according to which phraseology, Socrates, and the at- 
e mortality, are not two things coexisting with the same thing, as the axiom 
s, but two things coexisting with two different things. 
1e question between Mr. Spencer and me is merely one of language; for 
x of us (if I understand Mr. Spencer’s opinions rightly) believes an attri- 
‘0 be a real thing, possessed of objective existence ; we believe it to be a 
ular mode of naming our sensations, or our expectations of sensation, » 
looked at in their relation to an external object which excites them. The 
ion raised by Mr. Spencer does not, therefore, concern the properties of 
sally existing thing, but the comparative appropriateness, for philosophi- 
rposes, of two different modes of using a name. Considered in this point 
w, the phraseology I have employed, which is that commonly used by 
ophers, seems to me to be the best. Mr. Spencer is of opinion that 
se Socrates and Alcibiades are not the same man, the attribute whichse 
tntes them men should not be called the same attribute; that because 
manity of one man and that of another express themselves to our senses 
the same individual sensations but by sensations exactly alike, humanity 
to be regarded as a different attribute in every different man. But on 
lowing, the humanity even of any one man should be considered as different 
ites now and half-an-hour hence; for the sensations by which it will then 
st itself to my organs will not bea continuation of my present sensations, 
repetition of them ; fresh sensations, not identical with, but only exactly 
ie present. If every general conception, instead of being ‘‘ the One in the 
”” were considered to be as many different conceptions as there are things 
ch it is applicable, there would be no such thing as general language. 
1¢ would have no general meaning if man connoted one thing when pre- 
1 of John, and another, though closely resembling, thing when predicated 
liam. 
€ meaning of any general name is some outward or inward phenomenon, 
ing, in the last resort, of feelings ; and these feelings, if their continuity * 
an instant broken, are no longer the same feelings, in the sense of indi- 
identity. What, then, is the common something which gives a meaning 
general name? Mr. Spencer can only say, it is the similarity of the 
8; and I rejoin, the attribute is precisely that similarity. The names of ¢ 
‘tes are in their ultimate analysis names for the resemblances of our sensa- Ps 
or other feelings). Every general name, whether abstract or concrete, 
8 or connotes one or more of those resemblances. It will not, probably, 
ied, that if a hundred sensations are undistinguishably alike, their resem- 
ought to be spoken of as one resemblance, and not a hundred resem- 
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which we formerly remarked* that all propositions, an| 
course therefore all combinations of propositions, migh 
expressed. We observed that a proposition might be_ 
sidered in two different lights ; as a portion of our knowl 
of nature, or as a memorandum for our guidance. Unde: 
former, or speculative aspect, an affirmative general pro’ 
tion is an assertion of a speculative truth, viz. that wha} 
has a certain attribute has a certain other attribute. U. 
the other aspect, it is to be regarded not asa part of our k 
ledge, but as an aid for our practical exigencies, by enal 
us, when we see or learn that an object possesses one of 
two attributes, to infer that it possesses the other; thus | 
ploying the first attribute as a mark or evidence of the sec. 
Thus regarded, every syllogism comes within the follo 
general formula :— 

Attribute A is a mark of attribute B, 

The given object has the mark A, 

therefore 
The given object has the attribute B. 
Referred to this type, the arguments which we have 1: 

cited as specimens of the syllogism, will express themsely: 
the following manner:— 


| 


blances which merely resemble one another. The things compared are 1l 
but the something common to all of them must be conceived as one, just | \ 
name is conceived as one, the ough comesponding, to numerically different. | 
tions of sound each ig pronounced. The general term man do 
connote the sensations derived once from one man, which, once gone, (! 
more occur again than the same flash of lightning. It connotes the reel 
of the sensations derived always from all men, and the power (always tb 
of as one) of producing sensations of that type. And the axiom might bl 
worded: Two types of sensation each of which coexists with a third 
coexist with another ; or Two powers each of which coexists with a third ! 
coexist with one another. ; 
Mr. Spencer has misunderstood me in another particular. He suppose! 
the coexistence spoken of in the axiom, of two things with the samel 
thing, means simultaneousness in time. The coexistence meant is that of? 
jointly attributes of the same subject. The attribute of being born wi 
teeth, and the attribute of having thirty-two teeth in mature age, are { 
sense coexistent, both being attributes of man, though ex vi termini ne! 
the same man at the same time. 
*Supra, p. 128, 
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attributes of man are a mark of the attribute mortality, 
Socrates has the attributes of man, 
therefore | 
Socrates has the attribute mortality. 
id again, 
attributes of man are a mark of the attribute mortality. 
attributes of a king are a mark of the attributes of man, 
therefore 
ittributes of a king are a mark of the attribute mortality. 
d, lastly,. 
attributes of man are a mark of the absence of the 
attribute omnipotence 
ittributes of a king are a mark of the attributes of man, 
therefore 
attributes of a king are a mark of the absence of the 
attribute signified by the word omnipotent 
(or, are evidence of the absence of that attribute). 
0 correspond with this alteration in the form of the 
isms, the axioms on which the syllogistic process is 
ed must undergo a corresponding transformation. In 
Itered phraseology, both those axioms may be brought 
one general expression; namely, that whatever has any 
has that which it is a mark of. Or, when the minor 
se as well as the major is universal, we may state it 
Whatever is a mark of any mark, is a mark of that 
this last is a mark of. To trace the identity of these 
is with those previously laid down, may be left to the 
gent reader. We shall find, as we proceed, the great 
nience of the phraseology into which we have last thrown 
and which is better adapted than any I am acquainted 
to express with precision and force what is aimed at, and 


ly accomplished, in every case of the ascertainment of 
h by ratiocination. 


CHAPTER 10 


OF THE FUNCTIONS AND LOGICAL VALUE OF al 
SYLLOGISM. 


i 

§ 1. We have shown what is the real nature of the tt 
with which the Syllogism is conversant, in contradisti 
to the more superficial manner in which their importi ise 
ceived in the common theory; and what are the funda 
axioms on which its probative force or conclusiveness dep 
We have now to inquire, whether the syllogistic process, 
of reasoning from generals to particulars, is, or is not, al 
cess of inference ; a progress from the known to the unkn) 
a means of coming to a knowledge of something which wf 
not know before. 
Logicians have been remarkably unanimous in their) 

of answering this question. It is universally allowed ti 
syllogism is vicious if there be anything more in the ¢0/ 
sion than was assumed in the premises. But this is, ind 
to say, that nothing ever was, or can be, proved by syllo$ 
which was not known, or assumed to be known, before. 
ratiocination, then, not a process of inference? And ; 
syllogism, to which the word reasoning has so oftent 
represented to be exclusively appropriate, not really eul 
to be called reasoning at all? This seems an inevitable? 
sequence of the doctrine, admitted by all writers ot 
subject, that a syllogism can prove no more than is mv) 
in the premises. Yet the acknowledgment so explicitly’ M 
has not prevented one set of writers from continuing 10? 0 
sent the syllogism as the correct analysis of what the! 
actually performs in discovering and proving the large! 
of the truths, whether of science or of daily life, whi: 
believe; while those who have avoided this inconsistenc™ 
followed out the general theorem respecting the logical! 
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e syllogism to its legitimate corollary, have been led to 
e uselessness and frivolity to the syllogistic theory itself, 
e ground of the petitio principii which they allege to be 
nt in every syllogism. As I believe both these opinions 

fundamentally erroneous, I must request the attention 
reader to certain considerations, without which any just 
ciation of the true character of the syllogism, and the 
ons it performs in philosophy, appears to me impossible ; 
yhich seem to have been either overlooked, or insuffi- 
y adverted to, both by the defenders of the syllogistic 
rand by its assailants. 


2. It must be granted that in every syllogism, con- 
1 as an argument to prove the conclusion, there is a, 
principi. When we say, 


All men are mortal, 
_ Socrates is a man, 
therefore 
Socrates is mortal ; 


nanswerably urged by the adversaries of the syllogistic 
, that the proposition, Socrates is mortal, is presupposed 
more general assumption, All men are mortal: that we 

assur f the mortality of all men, unless we are 

r certain of the mortality of every individual man: that 
TSAI Toab Tul whether Moots SE aa STI Tait 
oose to name, be mortal or not, the same degree of un- 
ity must hang over the assertion, All men are mortal: 
he general principle, instead of being given as evidence 
particular case, cannot itself be taken for true without 

ion, until every shadow of doubt which could affect any 
mprised with it, is dispelled by evidence aliwndé; and 
vhat remains for the syllogism to prove? That, in 
‘no reasoning from generals to particulars can, as such, 


anything : since from a general principle we cannot 


uy particulars, but those which the principle itself 


is doctrine appears to me irrefragable ; and if logicians, 


e 


| 


hi | 
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though unable to dispute it, have usually exhibited a str) 
disposition to explain it away, this was not because they ecl 
discover any flaw in the argument itself, but because 4 
contrary opinion seemed to rest on arguments equally in; 
putable. In the ‘syllogism last referred to, for example, 
in any of those which we previously constructed, is it ¢ 
evident that the conclusion may, to the person to whom) 
syllogism is presented, be actually and bond fide a new tru) 
Is it not matter of daily experience that truths previotl 
unthought of, facts which have not been, and cannot) 
directly observed, are arrived at by way of general reat 
ing? We believe that the Duke of Wellington is mon 
We do not know this by direct observation, so long as he isc 
yet dead. If we were asked how, this being the case, we ky 
the duke to be mortal, we should probably answer, Beers 
all men are so. . Here, therefore, we arrive at the knw 


~>ledge of a truth not (as yet) susceptible of observation,» 


a reasoning which admits of being exhibited in the follov: 
syllogism :— ! 
All men are mortal, 
The Duke of Wellington is a man, | 
therefore | 

The Duke of Wellington is mortal. | 
And sincea large portion of our knowledge is thus acquil 
logicians have persisted in representing the syllogism ¢ 
process of inference or proof ; though none of them has cle 
up the difficulty which arises from the inconsistency betve 
that assertion, and the principle, that if there be an thin i 
the conclusion “Sih War HODaISaTy assonlod inc the 
ml the argument ig vicious. or it is impossiblet 
attach any serlous scientific value to such a mere salvo, a 
distinction drawn between being involved by implication in 
premises, and being directly asserted in them. When Al 
bishop Whately says* that the object of reasoning is “ mel 
to expand and unfold the assertions wrapt up, as it were, li 
implied in those with which we set out, and to bring a pep 


* Logic, p. 239 (9th ed.). 
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erceive and acknowledge the full force of that which he has 
utted,” he does not, I think; meet the real difficulty re- 
ing to be explained, namely, how it happens that a science, 
geometry, can be all “wrapt up” in a few definitions 
axioms. Nor does this defence of the syllogism differ 
h from what its assailants urge against it as an accusation, 
n they charge it with being of no use except to those who 
to press the consequences of an admission into which aX 
on has been entrapped without having considered and 
erstood its full force. When you admitted the major 
aise, you asserted the conclusion; but, says Archbishop 
itely, you asserted it by implication merely : this, how- 
can here only mean that you asserted it unconsciously ; 
You did not know you were aah. 
culty revives in this shape—Ought you not to have 
m? Were you warranted in asserting the general pro- 
ion without having satisfied yourself of the truth of 
ything which it fairly includes? And if not, is not the 
gistic art prima facie what its assailants affirm it to be, 


mtrivance for catching you in a trap, and holding you 
in it ?* 


) 8. From this difficulty there appears to be but one 
» The proposition that the Duke of Wellington is 
al, is evidently an inference; it is got at as a conclusion 


i 


t is hardly necessary to say, that I am not contending for any such 
lity as that we actually “ ought to have known” and considered the case 
ty individual man, past, present, and future, before affirming that all men 
ortal : although this interpretation has been, strangely enough, put upon 
eceding observations. There is no difference between me and Archbishop 
‘ly, or any other defender of the syllogism, on the practical part of the 
*; Tam only pointing out an inconsistency in the logical theory of it, as e 
ved by almost all writers. I do not say that a person who affirmed, be- 
e Duke of Wellington was born, that all men are mortal, knew that the 
of Wellington was mortal; but I do say that he asserted it; andI ask , 
explanation of the apparent logical fallacy, of adducing in proof of the 
of Wellington’s mortality, a general statement which presupposes it. 

g no sufficient resolution of this difficulty in any of the writers on Logic, 
attempted to supply one. 
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from something else; but do we, in reality, conclude it fi 
the proposition, All men are mortal? I answer, no. | 

The error committed is, I conceive, that of overlook 
the distinction between two parts of the process of pho: 
sophizing, the inferring part, and the registering part; i 
ascribing to the latter the functions of the former. ‘Ok 
mistake is that of referring a person to his own notes ol 
the origin of his knowledge. If a person is asked a quest n 
and is at the moment unable to answer it, he may refist 
his memory by turning to a memorandum which he care 
about with him. But if he were asked, how the fact cia 
to his knowledge, he would scarcely answer, because it i 
set down in his note-book: unless the book was writn 


like the Koran, with a quill from the wing of the ae 


Gabriel. : 

Assuming that the proposition, The Duke of Welling 
is mortal, is immediately an inference from the propositn 
All men are mortal; whence do we derive our knowledgio 
that general truth? Of course from observation. Now, 
which man can observe are individual cases. From theseal 
general truths must be drawn, and into these they mayb 
again resolved; for a general truth is but an aggregatio 
particular truths; a comprehensive expression, by whielat 
‘ndefinite number of individual facts are affirmed or dee’ 
at once. But a general proposition is not merely a cn 
pendious form for recording and preserving in the men) 
a number of particular facts, all of which have been obserid 
Generalization is not a process of mere naming, it is alt § 
process of inference. From instances which we have)» 


served, we feel warranted in concluding, that what we fen 
true in those instances, holds in all similar ones, ]* 
present, and future, however numerous they may be. V 
then, by that valuable contrivance of language which enale 
us to speak of many as if they were one, record all thaw 
have observed, together with all that we infer from )w 
observations, in one concise expression; and have thus 
one proposition, instead of an endless number, to reme1e 


or to communicate. The results of many observations nt 


| 
| 
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ferences, and instructions for making innumerable infe- 
mcees in unforeseen cases, are compressed into one short 
ntence. 

When, therefore, we conclude from the death of John and 
homas, and every other person we ever heard of in whose 
ise the experiment had been fairly tried, that the Duke of 
ellington is mortal like the rest; we may, indeed, pass 
rough the generalization, All men are mortal, as an inter- 
ediate stage ; but it is not in the latter half of the process, 
e descent of all men to the Duke of Wellington, that 
e mference resides. The inference is finished when we 
we asserted that all men are mortal. What remains to 
' performed afterwards is merely decyphering our own 
ites. 

Archbishop Whately has contended that syllogizing, or 
‘soning from generals to particulars, is not, agreeably to 
2 vulgar idea, a peculiar mode of reasoning, but the philo- 
phical analysis of the mode in which all men reason, and 
ist do so if they reason at all. With the deference due 
so high an authority, I cannot help thinking that the 
Igar notion is, in this case, the more correct. If, from our 
perience of John, Thomas, &c., who once were living, but 
» now dead, we are entitled to conclude that all human 
ngs are mortal, we might surely without any logical incon- 
{uence have concluded at once from those instances, 
it the Duke of Wellington is mortal. The mortality of 
am, Thomas, and company is, after all, the whole evidence 
‘have for the mortality of the Duke of Wellington. Not 
» iota is added to the proof by interpolating a general pro- 
ition. Since the individual cases are all the evidence we 
| possess, evidence which no logical form into which we 
vose to throw it can make greater than it is; and since 
t evidence is either sufficient in itself, or, if insufficient 
‘the one purpose, cannot be sufficient for the other; I am 
ble to see why we should be forbidden to take the shortest 
‘from these sufficient premises to the conclusion, and con- 
fined to travel the “ high priori road,” by the arbitrary 
i of logicians. I cannot perceive why it should be impos- 
OL. I. 14 
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sible to journey from one place to bee unless we “mal 
up a hill, and then march down again.” It may be the sais 
road, and there may be a resting-place at the top of the 1 
affording a commanding view of the surrounding count, 
but for the mere purpose of arriving at our journey’s end, " 
taking that road is perfectly optional ; it is a question of tive 
trouble, and danger. | 
Not only may we reason from particulars to particu’: 
without passing through generals, but we perpetually dex 
reason. All our earliest inferences are of this nature. Fin 
the first dawn of intelligence we draw inferences, but yer 
elapse before we learn the use of general language. “ 
child, who, having burnt his fingers, avoids to thrust tha 
again into the fire, has reasoned or inferred, though he a 
never thought of the general maxim, Fire burns. He kny 
from memory that he has been burnt, and on this evides 
believes, when he sees a candle, that if he puts his finger it 
the flame of it, he will be burnt again. He believes this 
every case which happens to arise; but without lookingi 
each instance, beyond the present case. He is not generalizig 
he is inferring a particular from particulars. In the sil 
way, also, brutes reason. There is no ground for attribun 
to any of the lower animals the use of signs, of such a nai 
as to render general propositions possible. But those anim M 
profit by experience, and avoid what they have found to ces 
them pain, in the same manner, though not always with 
same skill, as a human creature. Not only the burnt eld 
but the burnt dog, dreads the fire. | | 
I believe that, in point of fact, when drawing infereie 
from our personal experience, and not from maxims hare 
down to us by books or tradition, we much oftener concid 
from particulars to particulars directly, than through h 
intermediate agency of any general proposition. Welt 
constantly reasoning from ourselves to other people, or fu 
one person to another, without giving ourselves the trol 
to erect our observations into general maxims of humaro 
external nature. When we conclude that some person il 
on some given occasion, feel or act so and so, we sometite 
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dge from an enlarged consideration of the manner in which 
man beings in general, or persons of some particular cha- 
cter, are accustomed to feel and act; but much oftener from 
rely recollecting the feelings and conduct of the same 
tson in some previous instance, or from considering how 
> should feel or act ourselves. It is not only the village 
atron, who, when called to a consultation upon the case of 
neighbour's child, pronounces on the evil and its remedy 
nply on the recollection and authority of what she accounts 
e similar case of her Lucy. We all, where we have no 
finite maxims to steer by, guide ourselves in the same 
y: and if we have an extensive experience, and retain its 
pressions strongly, we may acquire in this manner a very 
nsiderable power of accurate judgment, which we may be 
terly incapable of justifying or of communicating to others. 
mong the higher order of practical intellects, there have 
en many of whom it was remarked how admirably they 
ited their means to their ends, without being able to give 
y sufficient reasons for what they did; and applied, or 
med to apply, recondite principles which they were 
Olly unable to state. This is a natural consequence of 
ving a mind stored with appropriate particulars, and 
ving been long accustomed to reason at once from these 
fresh particulars, without practising the habit of stating to 
eself or to others the corresponding general propositions. 
! old warrior, on a rapid glance at the outlines of the 
und, is able at once to give the necessary orders for a 
Iful arrangement of his troops ; though if he has received 
le theoretical instruction, and has seldom been called 
mm to answer to other people for his conduct, he may 
ver have had in his mind a single general theorem 
pecting the relation between ground and array. But his 
yetience of encampments, in circumstances more or less 
lar, has left a number of vivid, unexpressed, ungeneral- 
d analogies in his mind, the most appropriate of which, 
tantly suggesting itself, determines him to a judicious 
angement. 

‘The skill of an uneducated person in the use of weapons, 


| 14—2 
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or of touls, is of a precisely similar nature. The savage vi 
executes unerringly the exact throw which brings down i 
game, or his enemy, in the manner most suited to his purpe 
under the operation of all the conditions necessarily involy. 
the weight and form of the weapon, the direction and dista; 
of the object, the action of the wind, &c., owes this po» 
to a long series of previous experiments, the results of wh 
he certainly never framed into any verbal theorems or rus 
The same thing may generally be said of any other extrer 
dinary manual dexterity. Not long ago a Scotch manufacti 
procured from England, at a high rate of wages, a work | 
dyer, famous for niodnei very fine colours, with the vi 
of teaching to his other workmen the same skill. The wes 
man came; but his mode of proportioning the ingredie: 
in which lay the secret of the effects he produced, was) 
taking them up in handfuls, while the common method was 
weigh them. The manufacturer sought to make him turn i 
handling system into an equivalent weighing system, that 
general principle of his peculiar mode of proceeding mn 
be ascertained. This, however, the man found himself qi 
unable to do, and therefore could impart his skill to nobey 
He had, from the individual cases of his own experiere 
established a connexion in his mind between fine effects) 
colour, and tactual perceptions in handling his dye 
materials; and from these perceptions he could, in any 1 
ticular case, infer the means to be employed, and the efit 
which would be produced, but could not put others in Is 
session of the grounds on which he proceeded, from havi 
never generalized them in his own mind, or expressed tli 
in language. 

Almost every one knows Lord Mansfield’s advice ti 
man of practical good sense, who, being appointed gover? 
of a colony, had to preside in its court of justice, witht 
previous judicial practice or legal education. The adv 
was to give his decision boldly, for it would probably) 
right; but never to venture on assigning reasons, for +’) 
would almost infallibly be wrong. In cases like this, wh 
are of no uncommon occurrence, it would be absurd to s? 


| 
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se that the bad reason was the source of the good decision. 
rd Mansfield knew that if any reason were assigned it 
uld be necessarily an afterthought, the judge being in fact 
ided by impressions from past experience, without the 
cuitous process of framing general principles from them, 
d that if he attempted to frame any such he would 
suredly fail. Lord Mansfield, however, would not have 
ubted that a man of equal experience who had also a 
nd stored with general propositions derived by legitimate 
luction from that experience, would have been greatly pre- 
able as a judge, to one, however sagacious, who could not 
trusted with the explanation and justification of his own 
dgments. The cases of men of talent performing wonderful 
ings they know not how, are examples of the rudest and 
st spontaneous form of the operations of superior minds. 
is a defect in them, and often a source of errors, not to 
ve generalized as they went on; but generalization, though 
help, the most important indeed of all helps, is not an 
sential. | 

Even the scientifically instructed, who possess, in the form 
general propositions, a systematic record of the results of the 
perience of mankind, need not always revert to those general 
opositions in order to apply that experience to a new case. 
is justly remarked by Dugald Stewart, that though the 
sonings in mathematics depend entirely on the axioms, it is 
no means necessary to our seeing the conclusiveness of the 
oof, that the axioms should be expressly adverted to. When 
is inferred that AB is equal to CD because each of them is 
ual to EF’, the most uncultivated understanding, as soon as 
3 propositions were understood, would assent to the in- 
ence, without having ever heard of the general truth that 
hings which are equal to the same thing are equal to one 
other.” This remark of Stewart, consistently followed out, 
es to the root, as I conceive, of the philosophy of ratiocina- 
n; and it is to be regretted that he himself stopt short 
a much more limited application of it. He saw that the 
1eral propositions on which a reasoning is said to depend, 
y, in certain cases, be altogether omitted, without impair- 
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ing its probative force. But he imagined this to be a peculiaiy 
Roibngine to axioms; and argued from it, that axioms are a 
the foundations or first principles of geometry, from which I 
the other truths of the science are synthetically deduced i 
the laws of motion and of the composition of forces in dyt 
mics, the equal mobility of fluids in hydrostatics, the laws 
reflection and refraction in optics, are the first principlesif 
those sciences); but are merely necessary assumptions, st 
evident indeed, and the denial of which would annihilate lll 
demonstration, but from which, as premises, nothing can ie 
demonstrated. In the present, as in many other instang, 
this thoughtful and elegant writer has perceived an importit 
truth, but only by halves. Finding, in the case of geometril 
axioms, that general names have not any talismanie virtue jr 
conjuring new truths out of the pit of darkness, and not seeg 
that this is equally true in every other case of generalizati, 
he contended that axioms are in their nature barren of con 
quences, and that the really fruitful truths, the real first pi 
ciples of geometry, are the definitions; that the definition, 1 
example, of the circle is to the properties of the circle, wit 
the laws of equilibrium and of the pressure of the atmosphie 
are to the rise of the mercury in the Torricellian tube. 
all that he had asserted respecting the function to which ¢ 
axioms are confined in the demonstrations of geometry, hos 
equally true of the definitions. Every demonstration in Eudl 
might be carried on without them. This is apparent from ¢ 
ordinary process of proving a proposition of geometry by mets 
of a diagram. What assumption, in fact, do we set out fra, 
to demonstrate by a diagram any of the properties of @ 
circle? Not that in all circles the radii are equal, but oy 
that they are so in the circle ABC. As our warrant I 
assuming this, we appeal, it is true, to the definition of a ciré 
in general; but it is only necessary that the assumption e 
granted in the case of the particular circle supposed. Fra 
this, which is not a general but a singular proposition, ¢o- 
bined with other propositions of a similar kind, some of whit 
when generalized are called definitions, and others axioms, e 
prove that a certain conclusion is true, not of all circles, tt 
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the particular circle ABC; or at least would be so, if the 
ts precisely accorded with our assumptions. The enuncia- 
n, as it is called, that is, the general theorem which stands 
the head of the demonstration, is not the proposition 
ually demonstrated. One instance only is demonstrated : 
L the process by which this is done, is a process which, 
en we consider its nature, we perceive might be exactly 
ed in an indefinite number of other instances; in every 
tance which conforms to certain conditions. The con- 
vance of general language furnishing us with terms which 
mote these conditions, we are able to assert this indefinite 
Utitude of truths in a single expression, and this expression 
he general theorem. By dropping the use of diagrams, and 
stituting, in the demonstrations, general phrases for the 
ters of the alphabet, we might prove the general theorem 
ectly, that is, we might demonstrate all the cases at once ; 
1to do this we must, of course, employ as our premises, the 
oms and definitions in their general form. But this only 
ans, that if we can prove an individual conclusion by assum- 
an individual fact, then in whatever case we are warranted 
making an exactly similar assumption, we may draw an 
ictly similar conclusion. The definition is a sort of notice 
ourselves and others, what assumptions we think ourselves 
itled to make. And so in all cases, the general propositions, 
ether called definitions, axioms, or laws of nature, which we 
| down at the beginning of our reasonings, are merely 
idged statements, in a kind of short-hand, of the parti- 
at facts, which, as occasion arises, we either think we may 
»ceed on as proved, or intend to assume. In any one de- 
nstration it is enough if we assume for a particular case 
tably selected, what by the statement of the definition or 
neiple we announce that we intend to assume in all cases 
ich may arise. The definition of the circle, therefore, is to 
> of Euclid’s demonstrations, exactly what, according to 
owart, the axioms are; that is, the demonstration does not 
vend on it, but yet if we deny it the demonstration fails. The 
‘of does not rest on the general assumption, but on a similar 
umption confined to the particular case: that case, however, 
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being chosen as a specimen or paradigm of the whole class) 
cases included in the theorem, there can be no ground y 
making the assumption in that case which does not ext 
in every other; and to deny the assumption as a genal 
truth, is to deny the right of making it in the particuir 
instance. , 

There are, undoubtedly, the most ample reasons for state 
both the principles and the theorems in their general foi, 
and these will be explained presently, so far as explanatiors 
requisite. But, that unpractised learners, even in making @ 
of one theorem to demonstrate another, reason rather fra 
particular to particular than from the general propositions 
manifest from the difficulty they find in applying a theora 
to a case in which the configuration of the diagrams 
extremely unlike that of the diagram by which the origi: L 
theorem was demonstrated. A difficulty which, except 1 
cases of unusual mental power, long practice can al@ 
remove, and removes chiefly by rendering us familiar with b 
the configurations consistent with the general conditions of 
theorem. 7 
| 

§ 4. From the considerations now adduced, the followit 
conclusions seem to be established. All inference is from p- 
ticulars to particulars: General propositions are merely reg: 
ters of such inferences already made, and short formule it 
making more: The major premise of a syllogism, cont 
aiiontly, is a formula of this description: and the conelusi 
is not an inference drawn from the formula, but an inferer? 
drawn accordiny to the formula: the real logical antecedei, 
or premise, being the particular facts from which the gene: 
proposition was collected by induction. Those facts, and ty 
individual instances which supplied them, may have been fl: 
gotten ; but a record remains, not indeed descriptive of t) 
facts themselves, but showing how those cases may be disti: 
guished, respecting which the facts, when known, were con’ 
dered to warrant a given inference. According to the indic 
tions of this record we draw our conclusion; which is, to i 
intents and purposes, a conclusion from the forgotten faci 
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this it is essential that we should read the record correctly : 
the rules of the syllogism are a set of precautions to ensure 
doing so. 
This view of the functions of the syllogism is confirmed 
he consideration of precisely those cases which might be 
ected to be least favourable to it, namely, those in which 
ocination is independent of any previous induction. We 
2 already observed that the syllogism, in the ordinary 
tse of our reasoning, is only the latter half of the process 
ravelling from premises to a conclusion. There are, how- 
, Some peculiar cases in which it is the whole process. 
ticulars alone are capable of being subjected to observation ; 
all knowledge which is derived from observation, begins, 
efore, of necessity, in particulars; but our knowledge may, 
ases of certain descriptions, be conceived as coming to us 
1 other sources than observation. It may present itself as 
ing from testimony, which, on the occasion and for the 
dose in hand, is accepted as of an authoritative character : 
the information thus communicated, may be conceived to 
prise not only particular facts but general propositions, as 
a a scientific doctrine is accepted without examination on 
authority of writers, or a theological doctrine on that of 
pture. Or the generalization may not be, in the ordinary 
e, an assertion at all, but a command; a law, not in the 
»sophical, but in the moral and political sense of the term : 
2*xpression of the desire of a superior, that we, or any 
ber of other persons, shall conform our conduct to certain 
ral instructions. So far as this asserts a fact, namely, a 
ion of the legislator, that fact is an individual fact, and the 
osition, therefore, is not a general proposition. But the 
‘iption therein contained of the conduct which it is the 
of the legislator that his subjects should observe, is general. 
Proposition asserts, not that all men are anything, but 
all men shall do something. 
n both these cases the generalities are the original data, 
she particulars are elicited from them by a process which 
ctly resolves itself into a series of syllogisms. The real 


] 


"e, however, of the supposed deductive process, is evident 
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enough. The only point to be determined is, whether | 
authority which declared the general proposition, tn 
to include this case in it; and whether the legislator intenid 
his command to apply to the present case among others, 
not. ‘This is ascertained by examining whether the case pj}- 
sesses the marks by which, as those authorities have signifil, 
the cases which they meant to certify or to influence maye 
known. The object of the inquiry is to make out the We 
nesss or the legislator’s intention, through the indicatn 
given by. their words. This is a question, as the Germis 
express it, of hermeneutics. The operation is not a ot 
of inference, but a process of interpretation. i" 
In this last phrase we have obtained an expression whh 
appears to me to characterize, more aptly than any other, e 
functions of the syllogism in all cases. When the premis 
are given by authority, the function of Reasoning is to asc- 
tain the testimony of a witness, or the will of a legislator, y 
interpreting the signs in which the one has intimated 5 
assertion and the other his command. In like manner, win 
the premises are derived from observation, the function|t 
Reasoning is to ascertain what we (or our predecesso) 
formerly thought might be inferred from the observed fas, 
and to do this by interpreting a memorandum of ours, 4 
theirs. The memorandum reminds us, that from evider 
more or less carefully weighed, it formerly appeared thaa 
certain attribute might be inferred wherever we perceived 
certain mark. The proposition, All men are mortal (t 
instance) shows that we have had experience from which @ 
thought it followed that the attributes connoted by the te 
man, are a mark of mortality. But when we conclude tit 
the Duke of Wellington is mortal, we do not infer this fl 
the memorandum, but from the former experience. All 
we infer from the memorandum is our own previous bell, 
(or that of those who transmitted to us the proposition), a 
cerning the inferences which that former experience woe 
warrant. \* 
This view of the nature of the syllogism renders oe 
sistent and intelligible what otherwise remains obscure 
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fused in the theory of Archbishop Whately and other 
ghtened defenders of the syllogistic doctrine, respecting 
limits to which its functions are confined. They affirm in 
xplicit terms as can be used, that the sole office of general 
oning is to prevent inconsistency in our opinions; to pre- 
i us from assenting to anything, the truth of which would 
radict something to which we had previously on good 
inds given our assent. And they tell us, that the sole 
ind which a syllogism affords for assenting to the conclu- 
, 18 that the supposition of its being false, combined with 
supposition that the premises are true, would lead to a 
radiction in terms. Now this would be but a lame 
unt of the real grounds which we have for believing the 
3 which we learn from reasoning, in contradistinction to 
rvation. ‘The true reason why we believe that the Duke 
Vellington will die, is that his fathers, and our fathers, 
all other persons who were cotemporary with them, have 

Those facts are the real premises of the reasoning. But 
we not led to infer the conclusion from those premises, 
1e necessity of avoiding any verbal inconsistency. There 
‘contradiction in supposing that all those persons have 
and that the Duke of Wellington may, notwithstand- 
live for ever. But there would be a contradiction if we 
on the ground of those same premises, made a general 
tion including and covering the case of the Duke of 
ington, and then refused to stand to it in the individual 
_ There is an inconsistency to be avoided between the 
orandum we make of the inferences which may be justly 
1 in future cases, and the inferences we actually draw in 
cases when they arise. With this view we interpret our 
formula, precisely as a judge interprets a law: in order 
We may avoid drawing any inferences not conformable to 
ormer intention, as a judge avoids giving any decision 
onformable to the legislator’s intention. The rules for 
‘interpretation are the rules of the syllogism: and its 
purpose is to maintain consistency between the conclu- 


‘we draw in every particular case, and the previous 
i 


al directions for drawing them; whether those general 
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directions were framed by ourselves as the result of induct 
or were received by us from an authority competent to ¥ 
them. i 


§ 5. In the above observations it has, I think, lq 
shown, that, though there is always a process of reasoning 
inference where a syllogism is used, the syllogism is nit 
correct analysis of that process of reasoning or inference ; wel 
is, on the contrary, (when not a mere inference from th 
mony) an inference from particulars to particulars; awo 
rized by a previous inference from particulars to genels 
and substantially the same with it; of the nature, thereite 
of Induction. But while these conclusions appear to met , 
deniable, I must yet enter a protest, as strong as thao 
Archbishop Whately himself, against the doctrine thatli 
syllogistic art is useless for the purposes of reasoning. h 
reasoning lies in the act of generalization, not in interpred m 
the record of that act; but the syllogistic form is an iis 
pensable collateral security for the correctness of the gue 
ralization itself. ' : 

It has already been seen, that if we have a collectio: 7 
particulars sufficient for grounding an induction, we needi0l 
frame a general proposition; we may reason at once )i 
those particulars to other particulars. But it is to belt 
marked withal, that whenever, from a set of particular ci 
we can legitimately draw any inference, we may legitimel h 
make our inference a general one. If, from observation al 
experiment, we can conclude to one new case, so may "| 
an indefinite number. If that which has held true in our® 
experience will therefore hold in time to come, it will holdid 
merely in some individual case, but in all cases of some ¢@ 
description. Every induction, therefore, which ui’ 
prove one fact, proves an indefinite multitude of facts :l 
experience which justifies a single prediction must be suc A ; 
will suffice to bear out a general theorem. This theorem) i 
extremely important to ascertain and declare, in its brovés 
form of generality ; and thus to place before our minds, i 
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extent, the whole of what our evidence must prove if it 
yes anything. 
This throwing of the whole body of possible inferences 
1a given set of particulars, into one general expression, 
ates as a security for their being just inferences, in more 
sthan one. First, the general principle presents a larger 
et to the imagination than any of the singular proposi- 
s which it contains. A process of thought which leads to 
mprehensive generality, is felt as of greater importance 
. one which terminates in an insulated fact; and the mind 
ven unconsciously, led to bestow greater attention upon 
process, and to weigh more carefully the sufficiency of the 
mience appealed to, for supporting the inference grounded 
1it. There is another, and a more important, advantage. 
sasoning from a course of individual observations to some 
and unobserved case, which we are but imperfectly 
ainted with (or we should not be inquiring into it), and 
hich, since we are inquiring into it, we probably feel a 
liar interest ; there is very little to prevent us from giving 
to negligence, or to any bias which may affect our wishes 
ur imagination, and, under that influence, accepting in- 
ent evidence as sufficient. But if, instead of concluding 
zht to the particular case, we place before ourselves an 
2 class of facts—the whole contents of a general proposi- 
every tittle of which is legitimately inferrible from our 
ises, if that one particular conclusion is so; there is then 
siderable likelihood that if the premises are insufficient, 
ithe general inference, therefore, groundless, it will com- 
within it some fact or facts the reverse of which we 
ly know to be true; and we shall thus discover the error 
'r generalization by a reductio ad impossibile. 
hus if, during the reign of Marcus Aurelius, a subject of 
‘Roman empire, under the bias naturally given to the 
a. and expectations by the lives and characters of 
‘ntonines, had been disposed to expect that Commodus 
'L be a just ruler; supposing him to stop there, he might 
have been undeceived by sad experience. But if he 
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reflected that this expectation could not be justifiable uns 
from the same evidence he was warranted in conclud g 
some general proposition, as, for instance, that all Ror! ; 
emperors are just rulers; he would immediately have thouit 
of Nero, Domitian, and other instances, which, showing } 
falsity of the general conclusion, and therefore the insufiicies 
of the premises, would have warned him that those prem 2s 
could not prove in the instance of Commodus, what they we 
inadequate to prove in any collection of cases in which his, s 
included. i 

The advantage, in judging whether any controverted t 
ference is legitimate, of referring to a parallel case, 1s unrr 
sally acknowledged. But by ascending to the general prev 
sition, we bring under our view not one parallel case only, it 
all possible parallel cases at once; all cases to which the sié 
set of evidentiary considerations are applicable. a 

When, therefore, we argue from a number of known ¢ 
to another case supposed to be analogous, it is always possi 
and generally advantageous, to divert our argument into ie 
circuitous channel of an induction from those known casesi0 
a general proposition, and a subsequent application of 1 
general proposition to the unknown case. ‘This second pat 
the operation, which, as before observed, is essentially a ] 
cess of interpretation, will be resolvable into a syllogism ¢ 
series of syllogisms, the majors of which will be general ]) 
positions embracing whole classes of cases; every one of wh h 
propositions must be true in all its extent, if the argumenis 
maintainable. If, therefore, any fact fairly coming within 
range of one of these general propositions, and consequel 
asserted by it, is known or suspected to be other than 
proposition asserts it to be, this mode of stating the argumit 
causes us to know or to suspect that the original observatirs 
which are the real grounds of our conclusion, are not suffice 
to support it. And in proportion to the greater chance of il 
detecting the inconclusiveness of our evidence, will be ie 
increased reliance we are entitled to place in it if no si 
evidence of defect shall appear. 

The value, therefore, of the syllogistic form, and of 
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s for using it correctly, does not consist in their being 
form and the rules according to which our reasonings 
necessarily, or even usually, made; but in their furnishing 
with a mode in which those reasonings may always be 
resented, and which is admirably calculated, if they are 
mclusive, to bring their inconclusiveness to light. An 
action from particulars to generals, followed by a syllo- 
ic process from those generals to other particulars, is a 
1 in which we may always state our reasonings if we 
se. Itis not a form in which we must reason, but it is 
rm in which we may reason, and into which it is indis- 
sable to throw our reasoning, when there is any doubt of 
validity: though when the case is familiar and little com- 
uted, and there is no suspicion of error, we may, and do, 
on at once from the known particular cases to unknown 
i 

[hese are the uses of syllogism, as a mode of verifying 
given argument. Its ulterior uses, as respects the general 
‘se of our intellectual operations, hardly require illustra- 
, being in fact the acknowledged uses of general language. 
yamount substantially to this, that the inductions may 
vade once for all: a single careful interrogation of expe- 
se may suffice, and the result may be registered in the 
| of a general proposition, which is committed to memory 
9 writing, and from which afterwards we have only to 
gize. The particulars of our experiments may then be 
issed from the memory, in which it would be impossible 
‘tain so great a multitude of details; while the knowledge 
h those details afforded for future use, and which would 
‘wise be lost as soon as the observations were forgotten, 


Che language of ratiocination would, I think, be brought into closer agree- 
with the real nature of the process, if the general propositions employed 
soning, instead of being in the form All men are mortal, or Every man is 
» Were expressed in the form Any manis mortal. This mode of expression, 
sing as the type of all reasoning from experience “ The men As B, O; &e. 
and so, therefore any man is so and so,” would much better manifest the 
ea—that inductive reasoning is always, at bottom, inference from par- 
8 to particulars, and that the whole function of general propositions in 
‘ng, is to vouch for the legitimacy of such inferences. 
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or as their record became too bulky for reference, is retai | 
in a commodious and immediately available shape by ma 
of general language. i 
Against this advantage is to be set the countervai 
inconvenience, that inferences originally made on insufficy 
evidence, become consecrated, and, as it were, hardened % 
general maxims; and the mind cleaves to them from hii 
after it has outgrown any liability to be misled by sina 
fallacious appearances if they were now for the first time. ‘ 
sented; but having forgotten the particulars, it does 6 
think of revising its own former decision. An inevith 
drawback, which, however considerable in itself, forms ii 
dently but a small deduction from the immense benefit o 
general language. if 
The use of the syllogism is in truth no other than thes 
of general propositions in reasoning. We can reason vil 
out them ; in simple and obvious cases we habitually do, 0 
minds of great sagacity can do it in cases not simple) 
obvious, provided their experience supplies them with. 
stances essentially similar to every combination of circin 
stances likely to arise. But other minds, and the same md 
where they have not the same pre-eminent advantages of F 
sonal experience, are quite helpless without the aid of ger a 
propositions, wherever the case presents the smallest comp) 
tion; and if we made no general propositions, few peri 
would get much beyond those simple inferences whichit 
drawn by the more intelligent of the brutes. Though 
necessary to reasoning, general propositions are necessar 
any considerable progress in reasoning. It is, therert 
natural and indispensable to separate the process of inves‘ 
tion into two parts; and obtain general formule for deterin 
ing what inferences may be drawn, before the occasion ase 
for drawing the inferences. The work of drawing ther 
then that of applying the formule; and the rules of slo 
gism are a system of securities for the correctness ofl 


application. | ’ 


§ 6. To complete the series of considerations connt# 
: 
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h the philosophical character of the syllogism, it is requi- 
to consider, since the syllogism is not the universal type 
he reasoning process, what is the real type. This resolves 
If into the question, what is the nature of the minor pre- 
e, and in what manner it contributes to establish the con- 
sion: for as to the major, we now fully understand, that 
place which it nominally occupies in our reasonings, 
perly belongs to the individual facts or observations of 
ch it expresses the general result: the major itself being 
real part of the argument, but an intermediate halting- 
é@ for the mind, interposed by an artifice of language 
veen the real premises and the conclusion, by way of a 
wity, which it is in a most material degree, for the cor- 
ness of the process. The minor, however, being an indis- 
sable part of the syllogistic expression of an argument, 
‘out doubt either is, or corresponds to, an equally indis- 
sable part of the argument itself, and we have only to 
ire what part. 
[t is perhaps worth while to notice here a speculation 
philosopher to whom mental science is much indebted, 
who, though a very penetrating, was a very hasty 
ker, and whose want of due circumspection rendered him 
as remarkable for what he did not see, as for what he 
I allude to Dr. Thomas Brown, whose theory of ratio- 
Jon is peculiar. He saw the petitio principit which is 
‘ent in every syllogism, if we consider the major to be 
‘the evidence by which the conclusion is proved, instead of 
3, what in fact it is, an assertion of the existence of 
nee sufficient to prove any conclusion of a given descrip- 
Seeing this, Dr. Brown not only failed to see the 
mse advantage, in point of security far correctness, which 
‘ined by interposing this step between the real evidence 
the conclusion ; but he thought it incumbent on him to 
» out the major altogether from the reasoning process, 
‘ut substituting anything else, and maintained that our 
‘dings consist only of the minor premise and the conclu- 
Socrates is a man, therefore Socrates is mortal: thus 
lly suppressing, as an unnecessary step in the argument, 
| I. 15 
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the appeal to former experience. The absurdity of this w) 
disguised from him by the opinion he adopted, that reasonn) 
is merely analysing our own general notions, or abstract idea, 
and that the proposition, Socrates is mortal, is evolved fre, 
the proposition, Socrates is a man, simply by recognising t) 
notion of mortality as already contained in the notion we for i 
of aman. 1 
After the explanations so fully entered into on the subje 

of propositions, much further discussion cannot be necessary} 
make the radical error of this view of ratiocination apparel, 
Ha the word man connoted mortality; if the meaning : 
“ mortal” were involved in the meaning of “ man ;” we migl 
undoubtedly, evolve the conclusion from the minor alox, 
because the minor would have distinctly asserted it. But, 
as is in fact the case, the word man does not connote mortalit, 
how does it appear that in the mind of every person w) 
admits Socrates to be a man, the idea of man must inclu 
the idea of mortality ? Dr. Brown could not help seeing ths 
difficulty, and in order to avoid it, was led, contrary to iF 
intention, to re-establish, under another name, that step! 
the argument which corresponds to the major, by affirmif 
the necessity of previously perceiving the relation between t} 
idea of man and the idea of mortal. If the reasoner }3 
not previously perceived this relation, he will not, says 
Brown, infer because Socrates is a man, that Socrates » 
mortal. But even this admission, though amounting to¥ 
surrender of the doctrine that an argument consists of 
minor and the conclusion alone, will not save the remainder! 
Dr. Brown’s theory. The failure of assent to the argumib 
does not take place merely because the reasoner, for wantf 
due analysis, does not perceive that his idea of man inelus 
the idea of mortality ; it takes place, much more common), 
because in his mind that relation between the two ideas I8 
never existed. And in truth it never does exist, except as? 
result of experience. Consenting, for the sake of the ari> 
ment, to discuss the question on a supposition of which @ 
have recognised the radical incorrectness, namely, that ® 
meaning of a proposition relates to the ideas of the thus 
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cen of, and not to the things themselves; I must yet 
rve, that the idea of man, as an universal idea, the 
mon property of all rational creatures, cannot involve 
hing but what is strictly implied in the name. If any one 
ides in his own private idea of man, as no doubt is always 
case, some other attributes, such for instance as mortality, 
oes so only as the consequence of experience, after having 
fied himself that all men possess that attribute: so that 
ever the idea contains, in any person’s mind, beyond what 
cluded in the conventional signification of the word, has 
added to it as the result of assent to a proposition ; 
@ Dr. Brown's theory requires us to suppose, on the con- 
, that assent to the proposition is produced by evolving, 
igh an analytic process, this very element out of the 
This theory, therefore, may be considered as sufficiently 
ed; and the minor premise must be regarded as totally 
ficient to prove the conclusion, except with the assistance 
é major, or of that which the major represents, namely, 
farious singular propositions expressive of the series of 
‘vations, of which the generalization called the major 
ise is the result. 
n the argument, then, which proves that Socrates is 
al, one indispensable part of the premises will be as 
ws: “My father, and my father’s father, 1B eC yr and 
definite number of other persons, were mortal ;” which 
ly an expression in different words of the observed fact 
they have died. This is the major premise divested of 
ietitio principii, and cut down to as much as is really 
n by direct evidence. 
1 order to connect this proposition with the conclusion 
ites is mortal, the additional link necessary is such a pro- 
‘on as the following : “Socrates resembles my father, and 
ither’s father, and the other individuals specified.” This 
‘sition we assert when we say that Socrates is a man. 
tying so we likewise assert in what respect he resembles 
namely, in the attributes connoted by the word man. 
M conclude that he further resembles them in the attri- 
mortality. 
15—2 
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universal type of the reasoning process. We find it reso) 
able in all cases into the following elements: Certain i> 
viduals have a given attribute; an individual or indiviggl 
resemble the former in certain other attributes ; therefis 
they resemble them also in the given attribute. This type f 
ratiocination does not claim, like the syllogism, to be ot. 
clusive, from the mere form of the expression ; nor can { 
possibly be so. That one proposition does or does it 
assert the very fact which was already asserted in anoth, 
may appear from the form of the expression, that is, from! 
comparison of the language ; but when the two | 
assert facts which are bond fide different, whether the @ 
fact proves the other or not can never appear from the le 
cuage, but must depend on other considerations. Wheth} 
from the attributes in which Socrates resembles those mt 
who have heretofore died, it is allowable to infer that ? 
resembles them also in being mortal, is a question of Indi: 
tion; and is to be decided by the principles or canons whit 
we shall hereafter recognise as tests of the correct performat? 
of that great mental operation. 

Meanwhile, however, it is certain, as before remark, 
that if this inference can be drawn as to Socrates, it can ) 
drawn as to all others who resemble the observed individus 
in the same attributes in which he resembles them; thats 
(to express the thing concisely) of all mankind. If, therefo, 
the argument be admissible in the case of Socrates, ? 
are at liberty, once for all, to treat the possession of 1? 
attributes of man as a mark, or satisfactory evidence, of # 
attribute of mortality. This we do by laying down the u- 
versal proposition, All men are mortal, and interpreting tl, 
as occasion arises, in its application to Socrates and othe. 
By this means we establish a very convenient division of ® 
entire logical operation into two steps; first, that of aso” 
taining what attributes are marks of mortality ; and, second, 
whether any given individuals possess those marks. Al 
it will generally be advisable, in our speculations on 


reasoning process, to consider this double operation as} 
| 


§ 7. We have thus obtained what we were | 
' 
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taking place, and all reasoning as carried on in the form 
which it must necessarily be thrown to enable us to apply 
any test of its correct performance. 

Although, therefore, all processes of thought in which the 
aate premises are particulars, whether we conclude from 
culars to a general formula, or from particulars to other 
culars according to that formula, are equally Induction ; 
hall yet, conformably to usage, consider the name Induc- 
as more peculiarly belonging to the process of establish- 
the general proposition, and the remaining operation, 
h is substantially that of interpreting the general propo- 
a, we shall call by its usual name, Deduction. And we 
consider every process by which anything is inferred 
eting an unobserved case, as consisting of an Induction 
wed by a Deduction ; because, although the process needs 
ecessarily be carried on in this form, it is always susceptible 
¢ form, and must be thrown into it when assurance of 
tific accuracy is needed and desired. 


8. The theory of the syllogism, laid down in the pre- 
ig pages, has obtained, among other important adhesions, 

of peculiar value; those of Sir John Herschel,* Dr. 
well; and Mr. Bailey;{ Sir John Herschel consider- 
the doctrine, though not strictly “a discovery,’§ to 
one of the greatest steps which have yet been made in 
shilosophy of Logic.” “When we consider” (to quote 
urther words of the same authority) “ the inveteracy of 
abits and prejudices which it has cast to the winds,” there 
Cause for misgiving in the fact that other thinkers, no 
ntitled to consideration, have formed a very different esti- 
RRR TS 

* Review of Quetelet on Probabilities, Essays, p. 367. 
+ Philosophy of Discovery, p. 289. 

"heory of Reasoning, ch. iv. to which I may refer for an able statement 
forcement of the grounds of the doctrine. 

tis very probable that the doctrine is not new, and that it was, as Sir 
ferschel thinks, substantially anticipated by Berkeley. But I certainly 


aware that it is (as has been affirmed by one of my ablest and most 


critics) “among the standing marks of what is called the empirical phi- 
ie 
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mate of it. Their principal objection cannot be better or nf 
succinctly stated than by borrowing a sentence from Al 
bishop Whately.* ‘In every case where an inference is dry 
from Induction (unless that name is to be given to a rT 
random guess without any grounds at all) we must fon): 
judgment that the instance or instances adduced are suficn 
to authorize the conclusion; that it is allowable to take tls 
instances as a sample warranting an inference respecting il 
whole class ;” and the expression of this judgment in wi 
(it has been said by several of my critics) 7s the mp 
premise. | 

T quite admit that the major is an affirmation of the s 
ciency of the evidence on which the conclusion rests. Thil 
is so, is the very essence of my own theory. And whoe 
admits that the major premise is only this, adopts the theori 
its essentials, ; 

But I cannot concede that this recognition of the si 
ciency of the evidence—that is, of the correctness of the init 
tion—is a part of the induction itself; unless we ought top 
that it is a part of everything we do, to satisfy ourselves & 
it has been done rightly. We conclude from known insta‘e 
to unknown by the impulse of the generalizing propensy 
and (until after a considerable amount of practice and mei 
discipline) the question of the sufficiency of the evidenci 
only raised by a retrospective act, turning back upon our? 


( 


— 


i 


1 


J 


footsteps, and examining whether we were warranted in di 
what we have already done. To speak of this reflex, of! 
tion as part of the original one, requiring to be expresse!l 
words in order that the verbal formula may correctly reprel 
the psychological process, appears to me false psycholof 
We review our syllogistic as well as our inductive | 
cesses, and recognise that they have been correctly | 2 
formed; but logicians do not add a third premise to| 
syllogism, to express this act of recognition. A careful coy 


verifies his transcript by collating it with the original ; i 


* Logic, book iv. ch. i. sect. 1. i 
+ See the important chapter on Belief, in Professor Bain’s great tre ss 
The Emotions and the Will, pp. 581-4. 
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9 error appears, he recognises that the transcript has been 
ectly made. But we do not call the examination of the 
‘a part of the act of copying. 
[he conclusion in an induction is inferred from the 
ence itself, and not from a recognition of the sufficiency 
he evidence; as I infer that my friend is walking towards 
because I see him, and not because I recognise that my 
are open, and that eyesight is a means of knowledge. In 
perations which require care, it is good to assure ourselves 
the process has been performed accurately; but the test- 
of the process is not the process itself; and, besides, may 
» been omitted altogether, and yet the process be correct. 
3 precisely because that operation is omitted in ordinary 
jentific reasoning, that there is anything gained in cer- 
by by throwing reasoning into the syllogistic form. To 
e sure, as far as possible, that it shall not be omitted, we 
e the testing operation a part of the reasoning process 
f. We insist that the inference from particulars to parti- 
rs shall pass through a general proposition. But this is a 
rity for good reasoning, not a condition of all reasoning ; 
In some cases not even a security. Our most familiar 
ences are all made before we learn the use of general pro- 
tions; and a person of untutored sagacity will skilfully 
y his acquired experience to adjacent cases, though he 
d bungle grievously in fixing the limits of the appropriate 
ral theorem. But though he may conclude rightly, he 
Y, properly speaking, knows whether he has done so or 
he has not tested his reasoning. Now, this is precisely 
‘forms of reasoning do for us. We do not need them to 
le us to reason, but to enable us to know whether we 
m correctly. 
n still further answer to the objection, it may be added 
-eyen when the test has been applied, and the sufficiency 
ae evidence recognised,—if it is sufficient to support the 
ral proposition, it is sufficient also to support an inference 
“particulars to particulars without passing through the 
ral proposition. The inquirer who has logically satisfied 
elf that the conditions of legitimate induction were 
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realized in the cases A, B, C, would be as much justified a 
concluding directly to the Duke of Wellington as in coneli- 
ing to all men. The general conclusion is never legitims), 
unless the particular one would be so too; and in no sen 
intelligible to me, can the particular conclusion be said toe 
drawn from the general one. Whenever there is ground + 
drawing any conclusion at all from particular instances, the 
is ground for a general conclusion; but that this general 4 
clusion should be actually drawn, however useful, cannote 
an indispensable condition of the validity of the inferencea 
the particular case. A man gives away sixpence by the sag 
power by which he disposes of his whole fortune; but it is it 


make a formal assertion of his right to do the greater one, | 
Some additional remarks, in reply to minor objections, 
appended.* | 
Se ) 
* A writer in the “British Quarterly Review ” (August 1846), in a revy 
of this treatise, endeavours to show that there is no petitio principi in 
syllogism, by denying that the proposition, All men are mortal, assertsr 
assumes that Socrates is mortal. In support of this denial, he argues thate 
may, and in fact do, admit the general proposition that all men are mortal, w: 
out having particularly examined the case of Socrates, and even without knows 
whether the individual so named is a man or something else. But this of co 
was never denied. That we can and do draw conclusions concerning 8 
specifically unknown to us, is the datum from which all who discuss this sub t 
must set out. The question is, in what terms the evidence, or ground, on wl 
we draw these conclusions, may best be designated—whether it is most cor 
to say, that the unknown case is proved by known cases, or that it is provecy 
a general proposition including both sets of cases, the unknown and the knoy % 
I contend for the former mode of expression. I hold it an abuse of lage | 
say, that the proof that Socrates is mortal, is that all men are mortal, Tort 
in what way we will, this seems to me to be asserting that a thing is the pil 
of itself. Whoever pronounces the words, All men are mortal, has affind 
that Socrates is mortal, though he may never have heard of Socrates ; for si 
Socrates, whether known to be so or not, really is aman, he is included in| 
words, All men, and in every assertion of which they are the subject. Ife 
reviewer does not see that there is a difficulty here, I can only advise hino 
re-consider the subject until he does: after which he will be a better judg)! 
the success or failure of an attempt to remove the difficulty. That he had? 
flected very little on the point when he wrote his remarks, is shown by his 0! 
sight respecting the dictum de omni et nullo, He acknowledges that this man 
as commonly expressed, —‘‘ Whatever is true of a class, is true of everything! 
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§ 9. The preceding considerations enable us to under- 
id the true nature of what is termed, by recent writers, 
mal Logic, and the relation between it and Logic in the 
st sense. Logic, as I conceive it, is the entire theory of 


din the class,” is a mere identical proposition, since the class is nothing 
he things included init. But he thinks this defect would be cured by 
ing the maxim thus, —“ Whatever is true of a class, is true of everything 
nh can be shown to be a member of the class:” as if a thing could “be 
n’ to be a member of the class without being one. If a class means the 
of all the things included in the class, the things which can ‘be shown” 
included in it are part of the sum, and the dictwm is as much an identical 
sition with respect to them as to the rest. One would almost imagine that, 
@ reviewer's opinion, things are not members of a class until they are called 
blicly to take their place in it—that so long, in fact, as Socrates is not 
n to be a man, he 7s not a man, and any assertion which can be made con- 
ng men does not at all regard him, nor is affected as to its truth or falsity 
thing in which he is concerned. 

he difference between the reviewer’s theory and mine may be thus stated. 
admit that when we say, All men are mortal, we make an assertion reach- 
eyond the sphere of our knowledge of individual cases ; and that when a 
individual, Socrates, is brought within the field of our knowledge by 
8 of the minor premise, we learn that we have already made an assertion 
cting Socrates without knowing it : our own general formula being, to that 
it, for the first time interpreted to us. But according to the reviewer's 
y, the smaller assertion is proved by the larger: while I contend, that both 
tions are proved together, by the same evidence, namely, the grounds of 
ience on which the general assertion was made, and by which it must be 
ied. 

he reviewer says, that if the major premise included the conclusion, ‘ we 
d be able to affirm the conclusion without the intervention of the minor 
ise; but every one sees that that is impossible.” A similar argument is 
Lby Mr. De Morgan (Formal Logic, p. 259): ‘*The whole objection 
y assumes the superfluity of the minor: that is, tacitly assumes we know 
tes* to be a man as soon as we know him to be Socrates.” The objection 
1 be well grounded if the assertion that the major premise includes the 
usion, meant that it individually specifies all it includes. As however the 
indication it gives is a description by marks, we have still to compare any 
ndividual with the marks; and to show that this comparison has been 
, 18 the office of the minor. But since, by supposition, the new individual 
he marks, whether we have ascertained him to have them or not ; if we 
affirmed the major premise, we have asserted him to be mortal. Now my 
on is that this assertion cannot be a necessary part of the argument. It 


ot be a necessary condition of reasoning that we should begin by making 
| SeshAie nape “no Da’ erent bread aaa perahtars eates tated Manette. 


\Mr. De Morgan says ‘‘ Plato,” but to prevent confusion I have kept to my 
vacemplum. 


att 
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the ascertainment of reasoned or inferred truth. For, 
Logic, therefore, which Sir William Hamilton from his (1 
point of view, and Archbishop Whately from his, haves 
presented as the whole of Logic properly so called, is real); 
very subordinate part of it, not being directly concerned vl 
the process of Reasoning or Inference in the sense in wh! 
that process is a part of the Investigation of Truth. Wht 
then, is Formal Logic? The name seems to be propty 
applied to all that portion of doctrine which relates to r 
equivalence of different modes of expression; the rules » 
determining when assertions in a given form imply or sup] 
the truth or falsity of other assertions. This includes « 
theory of the Import of Propositions, and of their Conv 


} 
| 
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an assertion, which is afterwards to be employed in proving a part of itif 
I can conceive only one way out of this difficulty, viz. that what really fois 
the proof is the other part of the assertion ; the portion of it, the truth of wh 
has been ascertained previously : and that the unproved part is bound up inte 
formula with the proved part in mere anticipation, and as a memorandurof 
the nature of the conclusions which we are prepared to prove. a | 

With respect to the minor premise in its formal shape, the minor elt 
stands in the syllogism, predicating of Socrates a definite class name, I realy 
admit that it is no more a necessary part of reasoning than the major. Wa 
there is a major, doing its work by means of a class name, minors are need 
to interpret it: but reasoning can be carried on without either the one or e 
other. They are not the conditions of reasoning, but a precaution agest 
erroneous reasoning. The only minor premise niscaayre to reasoning inl¢ 
example under consideration, is, Socrates is like A, B, C, and the other ii- 
viduals who are known to have died. And this is the only universal typot 
that step in the reasoning process which is represented by the minor. Ee 
rience, however, of the uncertainty of this loose mode of inference, teachesié 
expediency of determining beforehand what kind of likeness to the os 
observed, is necessary to bring an unobserved case within the same predict; 
and the answer to this question is the major. Thus the syllogistic major ance 
syllogistic minor start into existence together, and are called forth by the si 
exigency. When we conclude from personal experience without referrin'0 
any record—to any general theorems, either written, or traditional, or menily 
registered by ourselves as conclusions of our own drawing, we do not us¢2 
our thoughts, either a major ora minor, such as the syllogism puts into wes: 
When, however, we revise this rough inference from particulars to particu, 
and substitute a careful one, the revision consists in selecting two syllog i¢ 
premises. But this neither alters nor adds to the evidence we had bef?; 
it only puts us in a better position for judging whether our inference {mm 
particulars to particulars is well grounded. 
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n, Aiquipollence, and Opposition; of those falsely called 
luctions (to be hereafter spoken of *), in which the apparent 
eralization is a mere abridged statement of cases known 
ividually ; and finally, of the syllogism: while the theory 
Naming, and (what is inseparably connected with it) of 
inition, though belonging still more to the other and larger 
d of logic than to this, is a necessary preliminary to this. 
eend aimed at by Formal Logic, and attained by the ob- 
vance of its precepts, is not truth, but consistency. It has 
m seen that this is the only direct purpose of the rules of 
syllogism ; the intention and effect of which is simply to 
p our inferences or conclusions in complete consistency 
h our general formule or directions for drawing them. The 
gic of Consistency is a necessary auxiliary to the logic of 
th, not only because what is inconsistent with itself or with 
er truths cannot be true, but also because truth can only 
successfully pursued by drawing inferences from experience, 
ch, if warrantable at all, admit of being generalized, and, 
est their warrantableness, require to be exhibited in a gene- 
zed form ; after which the correctness of their application 
particular cases is a question which specially concerns the 
gic of Consistency. This Logic, not requiring any pre- 
inary knowledge of the processes or conclusions of the 
ious sciences, may be studied with benefit in a much earlier 
ge of education than the Logic of Truth: and the practice 
ich has empirically obtained of teaching it apart, through 
nentary treatises which do not attempt to include anything 
, though the reasons assigned for the practice are in 
eral very far from philosophical, admits of a philosophical 
ification. 


* Infra, book iii. ch. ii. 


CHAPTER IV. 


ih 


OF TRAINS OF REASONING, AND DEDUCTIVE SCIENC), 
ii 


§ 1. In our analysis of the syllogism, it appeared that 
minor premise always affirms a resemblance between a ij 
case and some cases previously known; while the mao 
premise asserts something which, having been found tru 
those known cases, we consider ourselves warranted in holag 
true of any other case resembling the former in certain gia 
particulars. | 

If all ratiocinations resembled, as to the minor premé 
the examples which were exclusively employed in the prececig 
chapter ; if the resemblance, which that premise asserts, va 
obvious to the senses, as in the proposition “Socrates | 
man,’ or were at once ascertainable by direct observati1 
there would be no necessity for trains of reasoning, and Fe 
ductive or Ratiocinative Sciences would not exist. Train 
reasoning exist only for the sake of extending an induci 
founded, as all inductions must be, on observed cases, to oe 
cases in which we not only cannot directly observe what ij 
be proved, but cannot directly observe even the mark whic 


to prove it. . 4 


aa 


| 

§ 2. Suppose the syllogism to be, All cows eum 
the animal which is before me is a cow, therefore it rumin¢ 
The minor, if true at all, is obviously so: the only preg 
the establishment of which requires any anterior procesi 
inquiry, is the major; and provided the induction of wa 
that premise is the expression was correctly performed, it 
conclusion respecting the animal now present will be i 
stantly drawn; because, as soon as she is compared with c 
formula, she will be identified as being included in it. 1 
suppose the syllogism to be the following :—All arseni/l 
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sonous, the substance which is before me is arsenic, 
refore it is poisonous. The truth of the minor may not 
e be obvious at first sight; it may not be intuitively evi- 
t, but may itself be known only by inference. It may be 
conclusion of another argument, which, thrown into the 
ogistic form, would stand thus:—Whatever forms a com- 
md with hydrogen, which yields a black precipitate with 
‘ate of silver, is arsenic ; the substance before me conforms 
this condition; therefore it is arsenic. To establish, 
refore, the ultimate conclusion, The substance before me 
oisonous, requires a process, which, in order to be syllo- 
ically expressed, stands in need of two syllogisms; and 
have a Train of Reasoning. 

When, however, we thus add syllogism to syllogism, we 
really adding induction to induction. Two separate 
ictions must have taken place to render this chain of 
rence possible ; inductions founded, probably, on different 
| of individual instances, but which converge in their 
ts, so that the instance which is the subject of inquiry 
es within the range of them both. The record of these 
ictions is contained in the majors of the two syllogisms. 
it, we, or others for us, have examined various objects 
th yielded under the given circumstances the given pre- 
tate, and found that they possessed the properties con- 
‘d by the word arsenic; they were metallic, volatile, their 
sur had a smell of garlic, and so forth. Next, we, or 
ts for us, have examined various specimens which pos- 
od this metallic and volatile character, whose vapour had 
ismell, &c., and have invariably found that they were 
onous. ‘The first observation we judge that we may ex- 
to all substances whatever which yield the precipitate : 
second, to all metallic and volatile substances resembling 
2 we examined; and consequently, not to those only 
h are seen to be such, but to those which are concluded 
» such by the prior induction. The substance before us 
‘ly seen to come within one of these inductions ; but by 
i of this one, it is brought within the other. We are 
‘as before, concluding from particulars to particulars; but 


| 
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we are now concluding from particulars observed, to other pa ‘ 
ticulars which are not, as in the simple case, seen to resemb, 
them in the material points, but wmferred to do so, becau 
resembling them in something else, which we have been ]\ 
by quite a different set of instances to consider as a mark 
the former resemblance. 

This first example of a train of reasoning is still extreme 
simple, the series consisting of only two syllogisms. The fc 
lowing is somewhat more complicated :—No governmer 
which earnestly seeks the good of its subjects, is likely | 
be overthrown; some particular government earnestly see 
the good of its subjects, therefore it is not likely to be ove 
thrown. The major premise in this argument we shall Suppo 
not to be derived from considerations & priori, but to be 
generalization from history, which, whether correct or erron 
ous, must have been founded on observation of governmen ‘ 
concerning whose desire of the good of their subjects the 
was no doubt. It has been found, or thought to be foun i 
that these were not easily overthrown, and it has bev 
deemed that those instances warranted an extension of he 
same predicate to any and every government which resembl 
them in the attribute of desiring earnestly the good of i! 
subjects. But does the government in question thus resemb 
them? This may be debated pro and con by many arg) 
ments, and must, in any case, be proved by another indu 
tion; for we cannot directly observe the sentiments ar ~ 
desires of the persons who carry on the government. 1 
prove the minor, therefore, we require an argument in th j 
form: Every government which acts in a certain manne 
desires the good of its subjects; the supposed governme) 
acts in that particular manner, therefore it desires the gor 
of its subjects. But is it true that the government acts | 
the manner supposed? This minor also may require proo 
still another induction, as thus:—What is asserted by inte : 
ligent and disinterested witnesses, may be believed to | 
true; that the government acts in this manner, is asserted we 
such witnesses, therefore it may be believed to be true. Tl) 
argument hence consists of three steps. Having the eviden' | 
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our senses that the case of the government under consi- 
ation resembles a number of former cases, in the circum- 
ace of having something asserted respecting it by intelli- 
t and disinterested witnesses, we infer, first, that, as in 
se former instances, so in this instance, the assertion is 
» Secondly, what was asserted of the government being 
t it acts in a particular manner, and other governments 
yersons having been observed to act in the same manner, 
government in question is brought into known resem- 
ace with those other governments or persons; and since 
y were known to desire the good of the people, it is there- 
n, by a second induction, inferred that the particular go- 
ment spoken of, desires the good of the people. This 
igs that government into known resemblance with the 
»t governments which were thought likely to escape revo- 
on, and thence, by a third induction, it is predicated that 
particular government is also likely to escape. This is 
| reasoning from particulars to particulars, but we now 
‘on to the new instance from three distinct sets of former 
ances: to one only of those sets of instances do we directly 
seive the new one to be similar; but from that similarity 
inductively infer that it has the attribute by which it 
ssimilated to the next set, and brought within the 
Te nding induction ; after which by a repetition of the 
2 operation we infer it to be similar to the third set, 


/hence a third induction conducts us to the ultimate 
lusion. 


» 3. Notwithstanding the superior complication of these 
‘ples, compared with those by which in the preceding 
(ter we illustrated the general theory of reasoning, every 
‘cine which we then laid down holds equally true in these 
» intricate cases. The successive general propositions are 
'steps in the reasoning, are not intermediate links in the 
‘1 of inference, between the particulars observed and those 
‘hich we apply the observation. If we had sufficiently 
cious memories, and a sufficient power of maintaining 
‘ among a huge mass of details, the reasoning could go 
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on without any general propositions ; they are mere formé 
for inferring particulars from particulars. The principles! 
general reasoning is (as before explained), that if from ob te 
vation of certain known particulars, what was seen to be tie 
of them can be inferred to be true of any others, it nl 
inferred of all others which are of a certain description. Ad 
in order that we may never fail to draw this conclusion 1a 
new case when it can be drawn correctly, and may anid 
drawing it when it cannot, we determine once for all what 8 
the distinguishing marks by which such cases may be rect. 
nised. The subsequent process is merely that of identifyg 
an object, and ascertaining it to have those marks; whet 
we identify it by the very marks themselves, or by otkis 
which we have ascertained (through another and a simit 
process) to be marks of those marks. The real inferences 
always from particulars to particulars, from the obserd 
instances to an unobserved one: but in drawing this it 
rence, we conform to a formula which we have adopted for \i 
guidance in such operations, and which is a record of 
criteria by which we thought we had ascertained that c 
might distinguish when the inference could, and whenl 
could not, be drawn. The real premises are the individil 
observations, even though they may have been forgotten, 
being the observations of others and not of ourselves, may,0 
us, never have been known: but we have before us proof tit 
we or others once thought them sufficient for an inductil 
and we have marks to show whether any new case is one! 
those to which, if then known, the induction would have ba 
deemed to extend. These marks we either recognise at on; 
or by the aid of other marks, which by another previts 
induction we collected to be marks of the first. Even the 
marks of marks may only be recognised through a third i 


to bring a new case within the scope of an induction groun a 
on particulars its similarity to which is only ascertained 3 
this indirect manner. 

Thus, in the preceding example, the ultimate inductive i 


TRAINS OF RRASONING. 247 


ence was, that a certain government was not likely to be 
arthrown ; this inference was drawn according to a formula 
which desire of the public good was set down as a mark of 
; being likely to be overthrown; a mark of this mark was, 
ing in a particular manner; and a mark of acting in that 
nner was, being asserted to do so by intelligent and dis- 
erested witnesses: this mark, the government under discus-. 
n was recognised by the senses as possessing. Hence that 
ernment fell within the last induction, and by it was brought 
hin all the others. The perceived resemblance of the case 
one set of observed particular cases, brought it into known 
smblance with another set, and that with a third. 

In the more complex branches of knowledge, the deduc- 
os seldom consist, as in the examples hitherto exhibited, of 
ingle chain, a a mark of b, b of c, ¢ of d, therefore a a mark 
1. They consist (to carry on the same metaphor) of several 
ins united at the extremity, as thus: a a mark of d, b of e, 
‘J, de f of n, therefore a b ¢ a mark of n. Suppose, for 
mple, the following combination of circumstances son Lots 
s of light impinging on a reflecting surface ; 2nd, that sur- 
) parabolic ; 3rd, those rays parallel to each other and to the 
sof the surface. It is to be proved that the concourse of 
se three circumstances is a mark that the reflected rays 
pass through the focus of the parabolic surface. Now, 
1 of the three circumstances is singly a mark of something 
erial to the case. Rays of light impinging on a reflecting 
face, are a mark that those rays will be reflected at an 

le equal to the angle of incidence. The parabolic form of 
‘surface is a mark that, from any point of it, a line drawn 
he focus and a line parallel to the axis will make equal 
les with the surface. And finally, the parallelism of the 

sto the axis is a mark that their angle of incidence coin- 

‘Swith one of these equal angles. The three marks taken 

‘ther are therefore a mark of all these three things united. 

the three united are evidently a mark that the angle of 
ction must coincide with the other of the two equal angles, 

formed by a line drawn to the focus; and this again, by 

OL, I. 16 
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the fandamerital axiom concerning straight lines, is a mop 
that the reflected rays pass through the focus. Most chainsf 
physical deduction are of this more complicated type; and ev 1 
in mathematics such are abundant, as in all propositions whe 
the hypothesis includes numerous conditions: ‘‘ If a circle > 
taken, and if within that circle a point be taken, not te 
centre, and if straight lines be drawn from that point to ti” 
circumference, then, &c. i. 


§ 4.) The considerations now stated remove a serious di. tb 
culty from the view we have taken of reasoning ; which vil 
might otherwise have seemed not easily reconcilable with t te 
fact that there are Deductive or Ratiocinative Sciences. b 
might seem to follow, if all reasoning be induction, that t) 
difficulties of philosophical investigation must he in the indi. 
tions exclusively, and that when these were easy, and susce- 
tible of no doubt or hesitation, there could be no science, or, i 
least, no difficulties in science. The existence, for example, ( 
an extensive Science of Mathematics, requiring the hight ; 
scientific genius in those who contributed to its creation, aly 
calling for a most continued and vigorous exertion of intelli 
in order to appropriate it when created, may seem hard to 4 
accounted for on the foregoing theory. But the consider 4 
tions more recently adduced remove the mystery, by showm. ‘ji 
that even when the inductions themselves are obvious, the q 
may be much difficulty in finding whether the particular ci 
which is the subject of inquiry comes within them; and amp 
room for scientific ingenuity in so combining various inductio, 
as, by means of one within which the case evidently falls,) 
bring it within others in which it cannot be directly seen ) 
be included. 4 

When the more obvious of the ines which can > 
made in any science from direct observations, have bel 
made, and general formulas have been framed, determimiy 
the limits within which these inductions are applicable; 3 
often aS a new case can be at once seen to come within 0? 
of the formulas, the induction is applied to the new case, at 
the business is ended. But new cases are continually arisit 
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hich do not obviously come within any formula whereby the 
\estion we want solved in respect of them could be answered. 
ot us take an instance from geometry; and as it is taken 
ly for illustration, let the reader concede to us for the pre- 
at, what we shall endeavour to prove in the next chapter, 
‘at the first principles of geometry are results of induction. 
ar example shall be the fifth proposition of the first book of 
acid. The inquiry is, Are the angles at the base of an 
psceles triangle equal or unequal? The first thing to be 
nsidered is, what inductions we have, from which we can 
ifer equality or inequality. For inferring equality we have 
le following formule :—Things which being applied to each 
aer coincide, are equals. Things which are equal to the 
‘me thing are equals. A whole and the sum of its parts 
equals. The sums of equal things are equals. The differ- 
‘ces of equal things are equals. ‘There are no other formule 
[ prove equality. For inferring inequality we have the fol- 
lving:—A whole and its parts are unequals. The sums of 
‘al things and unequal things are unequals. The differ- 
ses of equal things and unequal things are unequals. In 
eight formule. The angles at the base of an isosceles 
imgle do not obviously come within any of these. The 
‘mule specify certain marks of equality and of inequality, 
ithe angles cannot be perceived intuitively to have any of 
se marks. On examination it appears that they have; and 
ultimately succeed in bringing them within this formula, 
“he differences of equal things are equal.” Whence comes 
I difficulty of recognising these angles as the differences of 
(al things? Because each of them is the difference not of 
i pair only, but of innumerable pairs of angles; and out of 
3¢ we had to imagine and select two, which could either be 
uitively perceived to be equals, or possessed some of the 
aks of equality set down in the various formule. By an ex- 
ise of ingenuity, which, on the part of the first inventor, 
Crves to be regarded as considerable, two pairs of angles 
i hit upon, which united these requisites, First, it could be 
€eived intuitively that their differences were the angles at 
hbase; and, secondly, they possessed one of the marks of 
16—4, 
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equality, namely, coincidence when applied to one anoth:, 
This coincidence, however, was not perceived intuitively, 1 
inferred, in conformity to another formula. 7 

For greater clearness, I subjoin an analysis of the « (a 
monstration. Euclid, it will be remembered, demonstra 
his fifth proposition by means of the fourth. This it is 1 
allowable for us. to do, because we are undertaking to trie 
deductive truths not to prior deductions, but to their origi! 
inductive foundation. We must therefore use the premiis 
of the fourth proposition instead 
of its conclusion, and prove the 
fifth directly from first principles. 
To do so requires six formulas. 
(We must begin as in Euclid, 
by prolonging the equal sides 
AB, AC, to equal distances, and 
joining the extremities B HE, 
DC.) 


First Formuta. The sums of equals are equal. 


A D and A E are sums of equals by the supposition. He. 1 
ing that mark of equality, they are concluded by this tome " 
to be equal. 


SECOND ForMuLA. LHqual straight lines being applied te 4 
one another coincide. 


A C, A B, are within this formula by supposition; A ‘j 
A E, have been brought within it by the preceding step. Bo. 
these pairs of straight lines have the property of equalit; 
which, according to the second formula, is a mark that, if a 
plied to each other, they will coincide. Coinciding altogetl: 
means coinciding in every part, and of course at their ¢ 
tremities, D, E, and B, C. \_ 


la 
TuirD FormuLa. Straight lines, having their extremitié 
councident, coincide. i 


B E and C D have been brought within this formula ' 
the preceding induction; they will, therefore, coincide. a 


TRAINS OF REASONING. 945 


| e ° e . . 
FourTH Formvuta. Angles, having their sides coincident, 
| coincide. 


_ The third induction having shown that B E and C D co- 
cide, and the second that A B, A C, coincide, the angles 
BE and AC D are thereby brought within the fourth 
mula, and accordingly coincide. 


| Frere Formura. Things which coincide are equal. 


' The angles A B E and A C D are brought within this 
mula by the induction immediately preceding. This train of 
soning being also applicable, mutatis mutandis, to the angles 
BC,DC B, these also are brought within the fifth formula. 
nd, finally, 


Srxtm Formuta. The differences of equals are equal. 


_ The angle A B C being the difference of ABE, C BE, 
id the angle A C B being the difference of A C D, D CB; 
ich have been proved to be equals; A B C and A C B are 
ought within the last formula by the whole of the previous 
‘ocess, 

| The difficulty here encountered is chiefly that of figuring 
ourselves the two angles at the base of the triangle A B C 
| remainders made by cutting one pair of angles out of 
‘other, while each pair shall be corresponding angles of 
‘angles which have two sides and the intervening angle 
‘ual. It is by this happy contrivance that so many different 
iductions are brought to bear upon the same particular case. 
ad this not being at all an obvious thought, it may be seen 
ym an example so near the threshold of mathematics, how 
lich scope there may well be for scientific dexterity in the 
Isher branches of that and other sciences, in order so to com- 
lhe a few simple inductions, as to bring within each of them 
laumerable cases which are not obviously included in it; and 
Iw long, and numerous, and complicated may be the processes 
Usessary for bringing the inductions together, even when each 
iluction may itself be very easy and simple. All the induc- 
tns involved in all geometry are comprised in those simple 
Ces, the formule of which are the Axioms, and a few of the 
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so-called Definitions. The remainder of the science is may 
up of the processes employed for bringing unforeseen cas) 
within these inductions ; or (in syllogistic language) for pro 
ing the minors necessary to complete the syllogisms ; th 
majors being the definitions and axioms. In those definitioy 
and axioms are laid down the whole of the marks, by an arth 
combination of which it has been found possible to discov’ 
and prove all that is proved in geometry. The marks ben 
so few, and the inductions which furnish them being so obvio\ 
and familiar; the connecting of several of them togethe i 
which constitutes Deductions, or Trains of Reasoning, fort) 
the whole difficulty of the science, and with a trifling exce { 
tion, its whole bulk; and hence Geometry is a Deducti: f 
Science. ‘| 
§ 5. It will be seen hereafter* that there are weigh’ 
scientific reasons for giving to every science as much of t) 
character of a Deductive Science as possible ; for endeavour ‘ 
to construct the science from the fewest and the simple : 
possible inductions, and to make these, by any combinatio; 
however complicated, suffice for proving even such truth 
relating to complex cases, as could be proved, if we chose, | ; 
inductions from specific experience. Every branch of natu F 
philosophy was originally experimental ; each generalizatii 
rested on a special induction, and was derived from its ov 
distinct set of observations and experiments. From bei 
sciences of pure experiment, as the phrase is, or, to spe. 
more correctly, sciences in which the reasonings mostly co. 
sist of no more than one step, and are expressed by sing 
syllogisms, all these sciences have become to some extent, all 
some of them in nearly the whole of their extent, sciences - 
pure reasoning ; whereby multitudes of truths, already know 
by induction ets as many different sets of experiments, ha 
come to be exhibited as deductions or corollaries from indu' | 
tive propositions of a simpler and more universal characti 
Thus mechanics, hydrostatics, optics, acoustics, therm’ 

. 
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* Infra, book iii. ch. iv. § 8, and elsewhere. ee 
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igy, have successively been rendered mathematical; and 
stronomy was brought by Newton within the laws of general 
iechanics. Why it.is that the substitution of this circuitous 
iode of proceeding for a process apparently much easier and 
‘ore natural, is held, and justly, to be the greatest tnumph 
‘the investigation of nature, we are not, in this stage of our 
iquiry, prepared to examine. But it is necessary to remark, 
1at although, by this progressive transformation, all sciences 
nd to become more and more Deductive, they are not, there- 
re, the less Inductive; every step in the Deduction is still 
1 Induction. The opposition is not between the terms 
eductive and Inductive, but between Deductive and Experi- 
ental. A science is experimental, in proportion as every 
w case, which presents any peculiar features, stands in need 
*a new set of observations and experiments, a fresh induc- 
on. It is deductive, in proportion as it can draw conclusions, 


‘specting cases of a new kind, by processes. which bring those 
ises under old inductions; by ascertaining that cases which 
‘nnot be observed to have the requisite marks, have, however, 
arks of those marks. 

' We can now, therefore, perceive what is the generic dis- 
action between sciences which can be made Deductive, and 
‘ose which must as yet remain Experimental. The differ- 
ie consists in our having been able, or not yet able, to dis- 
ver marks of marks. If by our various inductions we have 
‘en able to proceed no further than to such propositions as 
ese, @ amark of b, ora and b marks of one another, ca 
fark of d, or c and d marks of one another, without anything 
connect a or b with c or d; we have a science of detached 
‘d mutually independent generalizations, such as these, that 
tids redden vegetable blues, and that alkalies colour them 
geen ; from neither of which propositions could we, directly 
(indirectly, infer the other: and a science, so far as it is 
(mposed of such propositions, is purely experimental. 
femistry, in the present state of our knowledge, has not yet 
town off this character. There are other sciences, however, 
¢ which the propositions are of this kind: a a mark of b, b a 


lark of c, c of d, d of e, &c. In these sciences we can mount 
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the ladder from a to e by a process of ratiocination ; we ¢ | 
conclude that a is a mark of e, and that every object whh 
has the mark a has the property e, although, perhaps, ¢ 
never were able to observe a and e together, and althoth 
even d, our only direct mark of e, may not be perceptiblen 
‘those objects, but only inferrible. Or varying the first me, 
phor, we may be said to get from a to e underground: i¢ 
marks b, c, d, which indicate the route, must all be posses 
somewhere by the objects concerning which we are inquirin; 
but they are below the surface: a is the only mark thats 
visible, and by it we are able to trace in succession all 3 
rest. | 


§ 6. We can now understand how an experimental my 
transform itself into a deductive science by the mere progré 
cf experiment. In an experimental science, the inductioy, 
as we have said, lie detached, as, a a mark of b, ¢ a mark t 
d, e a mark of f, and so on: now, a new set of instances, al 
a consequent new induction, may at any time bridge ov 
the interval between two of these unconnected arches; 8, ft 
example, may be ascertained to be a mark of c, which enabl, 
us thenceforth to prove deductively that a is a mark of 
Or, as sometimes happens, some comprehensive induetir, 
may raise an arch high in the air, which bridges over hos 
of them at once: b, d, f, and all the rest, turning out to | 
marks of some one thing, or of things between which a co : 
nexion has already been traced. As when Newton discover. 
that the motions, whether regular or apparently anomalov 
of all the bodies of the solar system, (each of which motio, 
had been inferred by a separate logical operation, fro 
separate marks,) were all marks of moving round a comm 
centre, with a centripetal force varying directly as the mas 
and inversely as the square of the distance from that cent 
This is the greatest example which hag yet occurred of t) 
transformation, at one stroke, of a science which was st. 
to a great degree merely experimental, into a dodctil 
science. 

Transformations of the same nature, but on a smaller sll 
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itinually take place in the less advanced branches of physical 
ywledge, without enabling them to throw off the character 
experimental sciences. Thus with regard to the two 
‘connected propositions before cited, namely, Acids redden 
etable blues, Alkalies make them green; it is remarked 
Liebig, that all blue colouring matters which are reddened 
acids (as well as, reciprocally, all red colouring matters 
ch are rendered blue by alkalies) contain nitrogen: and it 
juite possible that this circumstance may one day furnish a 
id of connexion between the two propositions in question, 
showing that the antagonistic action of acids and alkalies in 
ducing or destroying the colour blue, is the result of some 
, more general, law. Although this connecting of detached 
eralizations is so much gain, it tends but little to give a 
uctive character to any science as a whole; because the 
‘courses of observation and experiment, which thus enable 
to connect together a few general truths, usually make 
wn to us a still greater number of unconnected new ones. 
ace chemistry, though similar extensions and simplifica- 
S$ of its generalizations are continually taking place, is 
‘in the main an experimental science; and is likely so to 
tinue unless some comprehensive induction should be 
tafter arrived at, which, like Newton’s shall connect a 
t number of the smaller known inductions together, and 
age the whole method of the science at once. Chemistry 
already one great generalization, which, though relating 
one of the subordinate aspects of chemical phenomena, 
esses within its limited sphere this comprehensive cha- 
er; the principle of Dalton, called the atomic theory, or 
‘doctrine of chemical equivalents: which by enabling us 
‘certain extent to foresee the proportions in which two 
tances will combine, before the experiment has been tried, 

stitutes undoubtedly a source of new chemical truths 
}inable by deduction, as well as a connecting principle for 
truths of the same description previously obtained by 
-riment. 


} 


} 7. The discoveries which change the method of a 


| 


| 


250 ss REASONING. 


science from experimental to deductive, mostly consistit 
establishing, either by deduction or by direct experimit 
that the varieties of a particular phenomenon uniforly 
accompany the varieties of some other phenomenon beg 
known. Thus the science of sound, which previously slod 
in the lowest rank of merely experimental science, becue 
deductive when it was proved by experiment that ery 
variety of sound was consequent on, and therefore a nik 
of, a distinct and definable variety of oscillatory mow 
among the particles of the transmitting medium. When iis 
was ascertained, it followed that every relation of succes) 
or coexistence which obtained between phenomena of he 
more known class, obtained also between the phenomaa 
which corresponded to them in the other class. Every soud, 
being a mark of a particular oscillatory motion, becam a 
mark of everything which, by the laws of dynamics, a 
known to be inferrible from that motion; and everythig 
which by those same laws was a mark of any oscillary 
motion among the particles of an elastic medium, becam 4 
mark of the corresponding sound. And thus many truss 
not before suspected, concerning sound, become deducl 
from the known laws of the propagation of motion throsh 
an elastic medium; while facts already empirically knia 
respecting sound, become an indication of corresponcg 
properties of vibrating bodies, previously undiscovered. |” 

But the grand agent for transforming experimental to 
deductive sciences, is the science of number. The properts 
of numbers, alone among all known phenomena, are, init 
most rigorous sense, properties of all things whatever. Ill 
things are not coloured or ponderable, or even extended; i f 
all things are numerable. And if we consider this sciencil 
its whole extent, from common arithmetic up to the calcus 8 
of variations, the truths already ascertained seem all W 
infinite, and admit of indefinite extension. za 

These truths, though affirmable of all things whatevevdl 
course apply to them only in respect of their quantity. w 
if it comes to be discovered that variations of quality in 
class of phenomena, correspond regularly to variations 
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ntity either in those same or in some other phenomena; 
iy formula of mathematics applicable to quantities which 
'y in that particular manner, becomes a mark of a correspond- 
general truth respecting the variations in quality which 
ompany them: and the science of quantity being (as far as 
science can be) altogether deductive, the theory of that 
Jicular kind of qualities becomes, to this extent, deductive 
Lwise. 

The most striking instance in point which history affords 
wugh not an example of an experimental science rendered 
suctive, but of an unparalleled extension given to the de- 
live process in a science which was deductive already), is 
¢ revolution in geometry which originated with Descartes, 
}was completed by Clairaut. These great mathematicians 
sited out the importance of the fact, that to every variety 
Hosition in points, direction in lines, or form in curves or 
vaces (all of which are Qualities), there corresponds a pecu- 
arelation of quantity between either two or three rectilineal 
yitdinates ; insomuch that if the law were known according 
jwhich those co-ordinates vary relatively to one another, 
i other geometrical property of the line or surface in 
tion, whether relating to quantity or quality, would be 
ble of being inferred. Hence it followed that every 
jaetrical question could be solved, if the corresponding 
goraical one could; and geometry received an accession 
aal or potential) of new truths, corresponding to every 
“erty of numbers which the progress of the calculus had 
(ght, or might in future bring, to light. In the same 
the manner, mechanics, astronomy, and in a less degree, 
i branch of natural philosophy commonly so called, have 
4 made algebraical. The varieties of physical phenomena 
ii which those sciences are conversant, have been found to 
wer to determinable varieties in the quantity of some 
rmstance or other; or at least to varieties of form or 
#10n, for which corresponding equations of quantity had 
tidy been, or were susceptible of being, discovered by 
asters 

‘n these various transformations, the propositions of the 
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science of number do but fulfil the function proper to all ‘9 
positions forming a train of reasoning, viz. that of enabag 
us to arrive in an indirect method, by marks of marks, at s:h 
of the properties of objects as we cannot directly ascertain ot 
not so conveniently) by experiment. We travel from a gia 
visible or tangible fact, through the truths of numbers, tohe 
fact sought. The given fact is a mark that a certain rela 
subsists between the quantities of some of the elements a 
cerned; while the fact sought presupposes a certain relay 
between the quantities of some other elements: now, if tls 
last quantities are dependent in some known manner uponie 
former, or vice versdé, we can argue from the numerical relain 
between the one set of quantities, to determine that whl 
subsists between the other set; the theorems of the calcu 
affording the intermediate links. And thus one of the { 
physical facts becomes a mark of the other, by being a mk 
of a mark of a mark of it. 


CHAPTER V. 


OF DEMONSTRATION, AND NECESSARY TRUTHS. 


§ 1. Ir, as laid down in the two preceding chapters, the 
idation of all sciences, even deductive or demonstrative 
nces, is Induction ; if every step in the ratiocinations even 
eometry is an act of induction; and ifa train of reasoning 
ut bringing many inductions to bear upon the same subject 
iquiry, and drawing a case within one induction by means 
nother ; wherein lies the peculiar certainty always ascribed 
he sciences which are entirely, or almost entirely, deduc- 
? Why are they called the Exact Sciences? Why are 
hematical certainty, and the evidence of demonstration, 
mon phrases to express the very highest degree of assur- 
vattaiable by reason? Why are mathematics by almost 
hhilosophers, and (by some) even those branches of natural 
osophy which, through the medium of mathematics, have 
i converted into deductive sciences, considered to be inde- 
lent of the evidence of experience and observation, and 
acterized as systems of Necessary Truth ? 

Che answer I conceive to be, that this character of neces- 
‘ascribed to the truths of mathematics, and even (with 
> reservations to be hereafter made) the peculiar certainty 
buted to them, is an illusion; in order to sustain which, 
‘necessary to suppose that those truths relate to, and ex- 
3. the properties of, purely imaginary objects. It is 
|lowledged that the conclusions of geometry are deduced, 
ly at least, from the so-called Definitions, and that those 
iiitions are assumed to be correct descriptions, as far as 
go, of the objects with which geometry is conversant. 
we have pointed out that, from a definition as such, no 
‘osition, unless it be one concerning the meaning of a 
), can ever follow; and that what apparently follows 


| 


\ 
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from a definition, follows in reality from an implied assur 
tion that there exists a real thing conformable thereto. Tis 
assumption, in the case of the definitions of geometry, is fah; 
there exist no real things exactly conformable to the defi. 
tions. There exist no points without magnitude ; no lig 
without breadth, nor perfectly straight; no circles with]] 
their radii exactly equal, nor squares with all their angs 
perfectly right. It will perhaps be said that the assumptn 
does not extend to the actual, but only to the possible, & 
istence of such things. I answer that, according to any it 
we have of possibility, they are not even possible. Th 
existence, so far as we can form any judgment, would seem 
be inconsistent with the physical constitution of our planetit’ 
least, if not of the universe. To get rid of this diffieuy 
and at the same time to save the credit of the supposed syst 
of necessary truth, it is customary to say that the points, lir 
circles, and squares which are the subject of geometry, ext” 
in our conceptions merely, and are part of our minds; whi 
minds, by working on their own materials, construct an @ pri” 
science, the evidence of which is purely mental, and has nothg . 
whatever to do with outward experience. By howsoever hia) 
authorities this doctrine may have been sanctioned, it appes 
to me psychologically incorrect. The points, lines, circly 
and squares, which any one has in his mind, are (I apprehe b 
simply copies of the points, lines, circles, and squares whi 
he has known in his experience. Our idea of a poimtl 
apprehend to be simply our idea of the minimum visibile, * 
smallest portion of surface which we can see. A line, § 
defined by geometers, is wholly inconceivable. We can reat) 
about a line asif it had no breadth ; because we have a pow, | 
which is the foundation of all the control we can exercise ott | 
the operations of our minds; the power, when a perceptions” 


| 


present to our senses, or a conception to our intellects, f | 
attending to a part only of that perception or conceptily) 
instead of the whole. But we cannot conceive a line witht 
breadth ; we can form no mental picture of such a line: I 
the lines which we have in our minds are lines possessij” 


breadth. If any one doubts this, we may refer him to his ol 


| 
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erience. J much question if any one who fancies that he 
Meccive what is called a mathematical line, thinks so 
a the evidence of his consciousness: I suspect it is rather 
use he supposes that unless such a conception were possi- 
‘mathematics could not exist as a science : a supposition 
th there will be no difficulty in showing to be entirely 
undless. 

Since, then, neither in nature, nor in the human mind, do 
‘e exist any objects exactly corresponding to the definitions 
eometry, while yet that science cannot be supposed to be 
yersant about non-entities ; nothing remains but to consider 
jaetry as conversant with such lines, angles, and figures, as 
ty exist ; and the definitions, as they are called, must be 
ded as some of our first and most obvious generalizations 
ins those natural objects. The correctness of those 
iwalizations, as generalizations, is without a flaw: the 
lity of all the radii of a circle is true of all circles, so far 
‘is true of any one: but it is not exactly true of any 
(2; 1tis only nearly true; so nearly that no error of any 
jrtance in practice will be incurred by feigning it to be 
ily true. When we have occasion to extend these in- 
cons, or their consequences, to cases in which the error 
i1 be appreciable—to lines of perceptible breadth or 
mess, parallels which deviate sensibly from equidistance, 
the like—we correct our conclusions, by combining 
them a fresh set of propositions relating to the aberra- 

[ just as we also take in propositions relating to the 

al or chemical properties of the material, if those 

jtties happen to introduce any modification into the 

/; which they easily may, even with respect to figure and 

itude, as in the case, for instance, of expansion by heat. 

ag, however, as there exists no practical necessity for 

sling to any of the properties of the object except its 

trical properties, or to any of the natural irregularities 

‘se, it is convenient to neglect the consideration of the 

Properties and of the irregularities, and to reason as if 

did not exist: accordingly, we formally announce in the 

lions, that we intend to proceed on this plan.. But it is 


| 


256 REASONING. 


an error to suppose, because we rambled to confine our abi 
tion to a certain number of the properties of an object, 14 
we therefore conceive, or have an idea of, the object, a 
of its other properties. We are thinking, all the timeot 
precisely such objects as we have seen and touched, and vi 
all the properties which naturally belong to them ; but, 
scientific convenience, we feign them to be divested of all 1b 
perties, except those which are material to our purpose, anti 
regard to which we design to consider them. , 
The peculiar accuracy, supposed to be characteristic of e 
first principles of geometry, thus appears to be fictitious. he 
assertions on which the reasonings of the science are found, 
do not, any more than in other sciences, exactly correspid 
with the fact; but we suppose that they do so, for the sé 
of tracing the consequences which follow from the supposit 
The opinion of Dugald Stewart respecting the foundation) 
geometry, is, I conceive, substantially correct; that itis 
built on hypotheses; that it owes to this alone the pecuit 
certainty supposed to distinguish it; and that in any sci¢ 
whatever, by reasoning from a set of hypotheses, we 1 
obtain a body of conclusions as certain as those of geome) 
that is, as strictly in accordance with the hypotheses, andi 
irresistibly compelling assent, on condition that those hypoth? 
are true. | 
When, therefore; it is affirmed that the conclusions 
geometry are necessary truths, the necessity consists in reat 
only in this, that they correctly foliow from the suppositil 
from which they are deduced. Those suppositions are sca 
from being necessary, that they are not even true; they ): 
posely depart, more or less widely, from the truth. The id 
sense in which necessity can be ascribed to the conclusion0 
any scientific investigation, is that of legitimately follova 
from some assumption, which, by the conditions of the ing! ) 
is not to be questioned. In this relation, of course, the a 
vative truths of every deductive science must stand to li 
inductions, or assumptions, on which the science is foun’ id 
and which, whether true or untrue, certain or doubtfu it 
themselves, are always supposed certain for the purposes ol 
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‘ticular science. And therefore the conclusions of all deduc- 
2 sciences were said by the ancients to be necessary propo- 
ons. We have observed already that to be predicated 
essarily was characteristic of the predicable Proprium, and 
{ a proprium was any property of a thing which could be 
uced from its essence, that is, from the properties included 
its definition. 


§ 2. The important doctrine of Dugald Stewart, which 
ave endeavoured to enforce, has been contested by Dr. 
ewell, both in the dissertation appended to his excellent 
shanical Euclid, and in his more recent elaborate work on 
Philosophy of the Inductive Sciences; in which last he also 
ies to an article in the Edinburgh Review, (ascribed to a 
ler of great scientific eminence), in which Stewart's opinion 
i defended against his former strictures. The supposed 
‘tation of Stewart consists in proving against him (as has 
been done in this work) that the premises of geometry are 
ics but assumptions of the real existence of things 


esponding to those definitions. This, however, is doing 
» for Dr. Whewell’s purpose ; for it is these very assump- 
3 which are asserted to be hypotheses, and which he, if he 
ies that geometry is founded on hypotheses, must show to 
bsolute truths. All he does, however, is to observe, that 
Jat any rate are not arbitrary hypotheses ; that we should 
pe at liberty to substitute other hypotheses for them; that 
jonly “a definition, to be admissible, must necessarily 
| to and agree with some conception which we can dis- 
ip frame in our thoughts,” but that the straight lines, for 
since, which we define, must be “those by which angles 
vontained, those by which triangles are bounded, those of 
i parallelism may be predicated, and the like.”* And 
iis true; but this has never been contradicted. Those who 
hat the premises of geometry are hypotheses, are not 
d to maintain them to be hypotheses which have no rela- 
twhatever to fact. Since an hypothesis framed for the 
is SERRE T_T Se ee 


* Mechanical Euclid, pp. 149 et seqq. 
Win I. 17 
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purpose of scientific inquiry must relate to something wel 
has real existence, (for there can be no science respecting 1 
entities,) it follows that any hypothesis we make respechy 
an object, to facilitate our study of it, must not involve ’ 
thing which is distinctly false, and repugnant to its ‘ 
nature: we must not ascribe to the thing any property wal 
it has not; our liberty extends only to slightly exaggerany 
some of those which it has, (by assuming it to be complely 
what it really is very nearly,) and suppressing others, underk 
indispensable obligation of restoring them whenever, and ia 

far as, their presence or absence would make any material 
ference in the truth of our conclusions. Of this a 
accordingly, are the first principles involved in the definitns 
of geometry. That the hypotheses should be of this partid 
character, is however no further necessary, than inasmuc: 
no others could enable us to deduce conclusions which, | 
due corrections, would be true of real objects: and in \ 
when our aim is only to illustrate truths, and not to inv) 
gate them, we are not under any such restriction. We wt! 
suppose an imaginary animal, and work out by dedue) 
from the known laws of physiology, its natural history ; q 
imaginary commonwealth, and from the elements compl 
it, might argue what would be its fate. And the conclu) 
which we might thus draw from purely arbitrary hypoth 
might form a highly useful intellectual exercise: but “a8 
could only teach us what would be the properties of ok¢ 
which do not really exist, they would not constitute any if 
tion to our knowledge of nature: while on the contrary, ib 
hypothesis merely divests a real object of some portion C 
properties, without clothing it in false ones, the conclu) 
will always express, under known liability to correction, alli 
truth. a 


] 
§ 8. But though Dr. Whewell has not shaken Ste 7 


\ 


( 


doctrine as to the hypothetical character of that 4 
4 


the first principles of geometry which are involved in th i 
called definitions, he has, I conceive, greatly the advante? 
Stewart on another important point in the theory of gu 
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al reasoning ; the necessity of admitting, among those first 
ciples, axioms as well as definitions, Some of the axioms 
Euclid might, no doubt, be exhibited in the form of 
uitions, or might be deduced, by reasoning, from proposi- 
s similar to what are so called. Thus, if instead of the 
m, Magnitudes which can be made to coincide are equal, 
ntroduce a definition, “ Equal magnitudes are those which 
_be so applied to one another as to coincide ;” the three 
ms which follow (Magnitudes which are equal to the same 
equal to one another—If equals are added to equals the 
8 are equal—If equals are taken from equals the remainders 
equal,) may be proved by an imaginary superposition, re- 
dling that by which the fourth proposition of the first 
. of Euclid is demonstrated. But though these and 
val others may be struck out of the list of first principles, 
use, though not requiring demonstration, they are suscep- 
of it; there will be found in the list of axioms two or 
» fundamental truths, not capable of being demonstrated : 
ng which must. be reckoned the proposition that two 
‘ght lines cannot inelose a space, (or its equivalent, Straight 
. which coincide in two points coincide altogether,) and 
property of parallel lines, other than that which con- 
2 their definition : one of the most suitable for the pur- 
‘being that selected by Professor Playfair: “'Two straight 
‘which intersect each other cannot both of them be parallel 
chird straight line.”* 

‘ae axioms, as well those which are indemonstrable as those 
ln admit of being demonstrated, differ from that other 
EE MEET ES ek Ue ee LET ae 
Ve might, it is true, insert this property into the definition of parallel 
raming the definition so as to require, both that when produced indefi- 
they shall never meet, and also that any straight line which intersects 
them shall, if prolonged, meet the other. But by doing this we by no 
‘get rid of the assumption ; we are still obliged to take for granted the 
tical truth, that all straight lines in the same plane, which have the 
of these properties, have also the latter. For if it were possible that 


ould not, that is, if any straight lines other than those which are parallel 
1g to the definition, had the property of never meeting although indefi- 
riven the demonstrations of the subsequent portions of the theory of 
s could not be maintained. 


| 
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class of fundamental principles which are involved in 18 
definitions, in this, that they are true without any mixturof 
hypothesis. That things which are equal to the same thig 
are equal to one another, is as true of the lines and figure in 
nature, as it would be of the imaginary ones assumed in j¢ 
definitions. In this respect, however, mathematics are dy 
on a par with most other sciences. In almost all scien 
there are some general propositions which are exactly te 
while the greater part are only more or less distant appri- 
mations to the truth. Thus in mechanics, the first lov 
motion (the continuance of a movement once impressed, wil 
stopped or slackened by some resisting force) is true withit 
qualification or error. The rotation of the earth im tweiy: 
four hours, of the same length as in our time, has gone on 838 
the first accurate observations, without the increase or dimir 
tion of one second in all that period. These are inductas 
which require no fiction to make them be received as accur ly 
true: but along with them there are others, as for instece 
the propositions respecting the figure of the earth, which te 
but approximations to the truth ; and in order to use themor 
the further advancement of our knowledge, we must fen 
that they are exactly true, though they really want somethg 
of being so. 4 


§ 4. Jt remains to inquire, what is the ground of ur 
belief in axioms—what is the evidence on which they rest i 
answer, they are experimental truths; generalizations from) - 
servation. The proposition, Two straight lines cannot incs 
a space—or in other words, Two straight lines which lv 
once met, do not meet again, but continue to diverge— ii 
induction from the evidence of our senses. b 

This opinion runs counter to a scientific prejudice of 0 2g 
standing and great strength, and there is probably no "0 
position enunciated in this work for which a more unfavouns 
reception is to be expected. It is, however, no new opint 
and even if it were so, would be entitled to be judged, nob 
its novelty, but by the strength of the arguments by whi. it 
can be supported. I consider it very fortunate that so a 
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ia champion of the contrary opinion as Dr. Whewell, has 
ntly found occasion for a most elaborate treatment of the 
le theory of axioms, in attempting to construct the philo- 
ty of the mathematical and physical sciences on the basis 
he doctrine against which I now contend. Whoever is 
ous that a discussion should go to the bottom of the sub- 
must rejoice to see the opposite side of the question 
hily represented. If what is said by Dr. Whewell, in 
ort of an opinion which he has made the foundation of a 
»matic work, can be shown not to be conclusive, enough 
shave been done, without going further to seek stronger 
ments and a more powerful adversary. 

‘tis not necessary to show that the truths which we call 
ms are originally suggested by observation, and that we 
ld never have known that two straight lines cannot inclose 
‘ee if we had never seen a straight line: thus much being 
‘tted by Dr. Whewell, and by all, in recent times, who 
taken his view of the subject. But they contend, that it 
t experience which proves the axiom; but that its truth 
teeived a priori, by the constitution of the mind itself, 
the first moment when the meaning of the proposition is 
yhended; and without any necessity for verifying it by 
ited trials, as is requisite in the case of truths really 
(tained by observation. 

hey cannot, however, but allow that the truth of the 
a, Two straight lines cannot inclose a space, even if 
at independently of experience, is also evident from 
yience. Whether the axiom needs confirmation or not, 

(ives confirmation in almost every instant of our lives; 

swe cannot look at any two straight lines which intersect 
nother, without seeing that from that point they con- 
ito diverge more and more. Experimental proof crowds 
Jn us in such endless profusion, and without one instance 
\ich there can be even a suspicion of an exception to the 
shat we should soon have stronger ground for believing 
‘xiom, even as an experimental truth, than we have for 
\t any of the general truths which we confessedly learn 
ithe evidence of our senses. Independently of a priori 
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evidence, we should certainly believe it with an intensi|g 
conviction far greater than we accord to any ordinary phyes 
truth: and this too at atime of life much earlier than . 
from which we date almost any part of our acquired kim 
ledge, and much too early to admit of our retaining 
recollection of the history of our intellectual operation a 
that period. Where then is the necessity for assuming val 
our recognition of these truths has a different origin from 
rest of our knowledge, when its existence is perfectly accou; 
for by supposing its origin to be the same? when the ® 
which produce belief in all other instances, exist in his 
instance, and in a degree of strength as much superic ti 
what exists in other cases, as the intensity of the belief ' 
is superior? The burden of proof lies on the advocat: 0 
the contrary opinion: it is for them to point out some) 
inconsistent with the supposition that this part of our 
ledge.of nature is derived from the same sources as every a 
part.* 

This, for instance, they would be able to do, if they a 
prove chronologically that we had the conviction (at 
practically) so early in infancy as to be anterior to thosei 
pressions on the senses, upon which, on the other theory; 
conviction is founded. This, however, cannot be proved; 
point being too far back to be within the reach of memory! 
too obscure for external observation. The advocates 
a priori theory are obliged to have recourse to other argum| 


* Some persons find themselves prevented from believing that the 2 
Two straight lines cannot inclose a space, could ever become known) 
through experience, by a difficulty which may be stated as follows. | 
straight lines spoken of are those contemplated in the definition—lines ) 
lutely without breadth and absolutely straight ;—that such are ineapzé 
inclosing a space is not proved by experience, for lines such as these do n( 
sent themselves in our experience. If, on the other hand, the lines mea 
such straight lines as we do meet with in experience, lines straight enow! 
practical purposes, but in reality slightly zig-zag, and with some, hor 
trifling, breadth ; as applied to these lines the axiom is not true, for 0 
them may, and retin do, inclose a small portion of space. In neithe ase 
therefore, does experience prove the axiom. . 

‘Those who employ this argument to show that geometrical axioms cant 
proved by induction, show themselves unfamiliar with a common and pom 
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ae are reducible to two, which I shall endeavour to state as 
arly and as forcibly as possible. 

‘§ 5. In the first place it is said, that if our assent to the 
yposition that two straight lines cannot inclose a space, 


ve derived from the senses, we could only be convinced of 


| truth by actual trial, that is, by seeing or feeling the 
lught lines; whereas in fact it is seen to be true by merely 
king of them. That a stone thrown into water goes to 
| bottom, may be perceived by our senses, but mere think- 
of a stone thrown into the water would never have led us to 
it conclusion : not so, however, with the axioms relating to 
Hight lines: if I could be made to conceive what a straight 
: is, without having seen one, I should at once recognise 
4) two such lines cannot inclose a space. Intuition is “ima- 
lary looking ;’* but experience must be real looking: if we 
4a property of straight lines to be true by merely fancying 
selves to be looking at them, the ground of our belief cannot 
he senses, or experience ; it must be something mental. 

fs this argument it might be added in the case of this 
icular axiom, (for the assertion would not be true of all 
ms,) that the evidence of it from actual ocular Inspection 
jot only unnecessary, but unattainable. What says the 
‘m? That two straight lines cannot inclose a space ; that 
\ having once intersected, if they are prolonged to infinity 
i do not meet, but continue to diverge from one another. 


| 


eee cet ee re Soe Th eT ele 
I 
Iimode of inductive proof ; proof by approximation. Though experience 
thes us with no lines so unimpeachably straight that two of them are inca- 


of inclosing the smallest space, it presents us with gradations of lines 


Sssing less and less either of breadth or of flexure, of which series the 
“ht line of the definition is the ideal limit. And. observation shows that 
ts much, and as nearly, as the straight lines of experience approximate to 
¥zno breadth or flexure, so much and so nearly does the space-inclosing 
W of any two of them approach to zero. The inference that if they had - 
te or flexure at all, they would inclose no space at all, is a correct in- 
Ce inference from these facts, conformable to one of the four Inductive 
eds hereinafter characterized, the Method of Concomitant Variations 3; of 
li) the mathematical Doctrine of Limits presents the extreme case, 
* Whewell’s History of Scientific Ideas, i. 140. 
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How can this, in any single case, be proved by actual obsery 
tion? We may follow the lines to any distance we pleas, 
but we cannot follow them to infinity: for aught our sensi 
can testify, they may, immediately beyond the farthest pots 
to which we have traced them, begin to approach, and at le, 
meet. Unless, therefore, we had some other proof of the 1 
possibility than observation affords us, we should have » 
ground for believing the axiom at all. | 

To these arguments, which I trust I cannot be accuses 
understating, a satisfactory answer will, I conceive, be four, 
if we advert to one of the characteristic properties of geont 
trical forms—their capacity of being painted in the imagit- 
tion with a distinctness equal to reality: in other words, 
exact resemblance of our ideas of form to the sensations whn 
suggest them. This, in the first place, enables us to ma 
(at least with a little practice) mental pictures of all possi? 
combinations of lines and angles, which resemble the realits 
quite as well as any which we could make on paper; and 1 
the next place, make those pictures just as fit subjects f 
geometrical experimentation as the realities themselves ; in- 
much as pictures, if sufficiently accurate, exhibit of course I 
the properties which would be manifested by the realities t 
one given instant, and on simple inspection: and in geomey 
we are concerned only with such properties, and not with tlt 
which pictures could not exhibit, the mutual action of bods 
one upon another. The foundations of geometry would the: 
fore be laid in direct experience, evenif the experiments (wht 
in this case consist merely in attentive contemplation) we 
practised solely upon what we call our ideas, that 1s, upon | 
diagrams in our minds, and not upon outward objects. J! 
in all systems of experimentation we take some objects 0 
serve as representatives of all which resemble them ; andi 
the present case the conditions which qualify a real chee 
be the representative of its class, are completely fulfilled by’ 
object existing only in our fancy. Without denying, therefé 
the possibility of satisfying ourselves that two straight les 
cannot inclose a space, by merely thinking of straight l® 
without actually looking at them; I contend, that we do? 
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ieve this truth on the ground of the imaginary intuition 
iply, but because we know that the imaginary lines exactly 
emble real ones, and that we may conclude from them to 
1 ones with quite as much certainty as we could conclude 
m one real line to another. The conclusion, therefore, is 
il an induction from observation. And we should not be 
thorized to substitute observation of the image in our mind, 
observation of the reality, if we had not learnt by long- 
itinued experience that the properties of the reality are faith- 
ly represented in the image; just as we should be scienti- 
uly warranted in describing an animal which we have never 
n, from a picture made of it with a daguerreotype ; but not 
il we had learnt by ample experience, that observation of 
ha picture is precisely equivalent to observation of the 
ginal. 

These considerations also remove the objection arising from 
impossibility of ocularly following the lines in their pro- 
gation to infinity. For though, in order actually to see 
t two given lines never meet, it would be necessary to 
ow them to infinity; yet without doing so we may know 
t if they ever do meet, or if, after diverging from one 
ther, they begin again to approach, this must take place 
at an infinite, but at a finite distance. Supposing, there- 
, Such to be the case, we can transport ourselves thither in 
gination, and can frame a mental image of the appearance 
ch one or both of the lines must present at that point, 
ch we may rely on as being precisely similar to the reality. 
¥, whether we fix our contemplation upon this imaginary 
sure, or call to mind the generalizations we have had occa- 
1 to make from former ocular observation, we learn by the 
lence of experience, that a line which, after diverging from 
ther straight line, begins to approach to it, produces 
‘Impression on our senses which we describe by the ex- 


sion, “a bent line,’ not by the expression, “a straight 
bw 


Dr. Whewell (Philosophy of Discovery, p. 289) thinks it unreasonable 
ntend that we know by experience, that our idea of a line exactly resembles 
line, ‘It does not appear,” he says, ‘how we can compare our ideas 


. 
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§ 6. The first of the two arguments in support of tl 
theory that axioms are @ priori truths, having, I think, bee 
sufficiently answered ; I proceed to the second, which is usual] 
the most relied on. Axioms (it is asserted) are conceived bk 
us not only as true, but as universally and necessarily tru | 
Now, experience cannot possibly give to any proposition th. 


a 


with the realities, since we know the realities only by our ideas.” We kno | 
the realities (I conceive) by our senses. Dr. Whewell surely does not hold tl 
“ doctrine of perception by means of ideas,” which Reid gave himself so muc — 
trouble to refute. is 

If Dr. Whewell doubts whether we compare our ideas with the correspondir| 
sensations, and assume that they resemble, let me ask on what evidence do w 
judge that a portrait of a person not present is like the original. Surely becau: 
it is like our idea, or mental image of the person, and because our idea is lik 
the man himself. 

Dr. Whewell also says, that it does not appear why this resemble ‘ 
ideas to the sensations of which they are copies, should be spoken of as if | 
were a peculiarity of one class of ideas, those of space. My reply is, that I di : 
not so speak of it. The peculiarity I contend for is only one of degree. Allov d 
ideas of sensation of course resemble the corresponding sensations, but they do 4 
with very different degrees of exactness and of reliability. No one, I presum, 
can recal in imagination a colour or an odour with the same distinctness an 
accuracy with which almost every one can mentally reproduce an image of | 
straight line or a triangle. To the extent, however, of their capabilities Vs ; 
accuracy, our recollections of colours or of odours may serve as subjects {! ¢ 
experimentation, as well as those of lines and spaces, and may yield conclusioy Y 
which will be true of their external prototypes. A person in whom, either fro — 
natural gift or from cultivation, the impressions of colour were peculiarly viv 
and distinct, if asked which of two blue flowers was of the darkest tinge, thous 
he might never have compared the two, or even looked at them together, mig, — 
be able to give a confident answer on the faith of his distinct recollection of t] — 
colours ; that is, he might examine his mental pictures, and find there a pr 
perty of the outward objects. But in hardly any case except that of simp 
geometrical forms, could this be done by mankind generally, with a degree | 
assurance equal to that which is given by a contemplation of the objects ther 
selves. Persons differ most widely in the precision of their recollection, even 
forms : one person, when he has looked any one in the face for half a minute, ¢ 
draw an accurate likeness of him from memory ; another may have seen himeve! | 
day for six months, and hardly know whether his nose is long or short. But ever | 
body has a perfectly distinct mental image of a straight line, a circle, or a re a 
tangle. And every one concludes confidently from these mental images to ¢) 
corresponding outward things. The truth is, that we may, and continually ¢ 
study nature in our recollections, when the objects themselves are absent ; a " 
in the case of geometrical forms we can perfectly, but in most other cases on” 
imperfectly, trust our recollections. , 


\ 
| a 
j 
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haracter, I may have seen snow a hundred times, and may 
ave seen that it was white, but this cannot give me entire 
surance even that all snow is white; much less that snow 
ust be white. ‘‘ However many instances we may have ob- 
orved of the truth of a proposition, there is nothing to assure 
3 that the next case shall not be an exception to the rule. 
‘it be strictly true that every ruminant animal yet known 
as cloven hoofs, we still cannot be sure that some creature 
ill not hereafter be discovered which has the first of these 
tributes, without having the other. . . . Experience must 
‘ways consist of a limited number of observations ; and, how- 


I. 
} 


er numerous these may be, they can show nothing with re- 
id to the infinite number of cases in which the experiment 
ts not been made.” Besides, Axioms are not only universal, 
‘ey are also necessary. Now “experience cannot offer the 
aallest ground for the necessity of a proposition. She can 
yserve and record what has happened ; but she cannot find, 
any case, or in any accumulation of cases, any reason for 
iat must happen. She may see objects side by side ; but she 
\nnot see a reason why they must ever be side by side. She 
ids certain events to occur in succession ; but the succession 
pplies, in its occurrence, no reason for its recurrence. She 
ntemplates external objects; but she cannot detect any in- 
(mal bond, which indissolubly connects the future with the 
jst, the possible with the real. To learn a proposition by ex- 
tience, and to see it to be necessarily true, are two altogether 
ferent processes of thought.”* And Dr. Whewell adds, “ If 
l one does not clearly comprehend this distinction of neces- 
‘y and contingent truths, he will not be able to go along 
sh us in our researches into the foundations of human know- 
| ge; nor, indeed, to pursue with success any speculation on 
t» subject.’+ 

_In the following passage, we are told what the distinction 
1 the non-recognition of which incurs this denunciation. 
‘Necessary truths are those in which we not only learn that 
ts proposition is true, but see that it must be true ; in which 
EES 2 
| * History of Scientific Ideas, i. 65-67. + Ibid. 60. 
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the negation of the truth is not only false, but impossible; ir 
which we cannot, even by an effort of imagination, or in a sup: 
position, conceive the reverse of that which is asserted. Tha: 
there are such truths cannot be doubted. We may take, fo: 
example, all relations of number. Three and Two added to: 
gether make Five. We cannot conceive it to be otherwise 
We cannot, by any freak of thought, imagine Three and Twe 
to make Seven.’* 

Although Dr. Whewell has naturally and properly em 
ployed a variety of phrases to bring his meaning more forcibly 
home, he will, I presume, allow that they are all equivalent’ 
and that what he means by a necessary truth, would be suffi 
ciently defined, a proposition the negation of which is not onl 
false but inconceivable. I am unable to find in any of his ex: 
pressions, turn them what way you will, a meaning beyon( 
this, and I do not believe he would contend that they meai 
anything more. 

This, therefore, is the principle asserted : that propositile 
the negation of which is inconceivable, or in other words, whicl 
‘we cannot figure to ourselves as being false, must rest on evi 
dence of a higher and more cogent description than any whicl 
experience can afford. | 

Now I cannot but wonder that so much stress should b 
laid on the circumstance of inconceivableness, when there 1 
such ample experience to show, that our capacity or incapacit; 
of conceiving a thing has very little to do with the possibilit 
of the thing in itself; but is in truth very much an affai 
of accident, and depends on the past history and habits of ou 
own minds. There is no more generally acknowledged fac 
in human nature, than the extreme difficulty at first felt if 
conceiving anything as possible, which is in contradiction tli 
long established and familiar experience; or even to ol 
familiar habits of thought. And this difficulty is a necessar’ 

result of the fundamental laws of the human mind. Whe 
we have often seen and thought of two things together, an 
have never in any one instance either seen or thought of ther | 


a 


* History of Scientific Ideas, i, 58, 59. i 
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parately, there is by the primary law of association an in- 
easing difficulty, which may in the end become insuperable, 
conceiving the two things apart. This is most of all con- 
icuous in uneducated persons, who are in general utterly 
aable to separate any two ideas which have once become 
mly associated in their minds; and if persons of cultivated 
tellect have any advantage on the point, it is only because, 
wing seen and heard and read more, and being more accus- 
med to exercise their imagination, they have experienced 
eir sensations and thoughts in more varied combinations, and 
ve been prevented from forming many of these inseparable 
sociations. But this advantage has necessarily its limits. 
1¢ most practised intellect is not exempt from the universal 
ws of our conceptive faculty. If daily habit presents to 
y one for a long period two facts in combination, and if he 
not led during that period either by accident or by his 
luntary mental operations to think of them apart, he will 
obably in time become incapable of doing so even by the 
ongest effort ; and the supposition that the two facts can be 
arated in nature, will at last present itself to his mind 
th all the characters of an inconceivable phenomenon.* 
ere are remarkable instances of this in the history of science : 
tances in which the most instructed men rejected as impos- 
le, because inconceivable, things which their posterity, by 
lier practice and longer perseverance in the attempt, found 
Juite easy to conceive, and which everybody now knows to 
true. There was a time when men of the most cultivated 
ellects, and the most emancipated from the dominion of 
ly prejudice, could not credit the existence of antipodes ; 
ve unable to conceive, in opposition to old association, the 
se of gravity acting upwards instead of downwards, The 
ftesians long rejected the Newtonian doctrine of the gravi- 
baile 


Tf all mankind had spoken one language, we cannot doubt that there 
Id have been a powerful, perhaps a universal, school of philosophers, who 


ld have believed in the inherent connexion between names and things, who 
ld have taken the sound man to be the mode of agitating the air which is 
tially communicative of the ideas of reason, cookery, bipedality, &c.”—De 
gan, Formal Logic, p. 246. 


| 
| 
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tation of all bodies towards one another, on the faith of, 
general proposition, the reverse of which seemed to them | 
be inconceivable—the proposition that a body cannot act whe 
it ig not. All the cumbrous machinery of imaginary vortice 
assumed without the smallest particle of evidence, appeared | 
these philosophers a more rational mode of explaining t: 
heavenly motions, than one which involved what seemed | 
them so great an absurdity.* And they no doubt found it 
impossible to conceive that a body should act upon the ear, 
at the distance of the sun or moon, as we find it to concei) 
an end to space or time, or two straight lines inclosing a spat 
Newton himself had not been able to realize the conceptc, 
or we should not have had his hypothesis of a subtle ether, ti 
occult cause of gravitation; and his writings prove, thi 
though he deemed the particular nature of the intermedia 
agency a matter of conjecture, the necessity of some su. 
agency appeared to him indubitable. It would seem that ev 
now the majority of scientific men have not completely 9g 
over this very difficulty; for though they have at last lear 
to conceive the sun attracting the earth without any interveni’ 
fluid, they cannot yet conceive the sun illuminating the eat 
without some such medium. F 
If, then, it be so natural to the human mind, even int 
high state of culture, to be incapable of conceiving, and 1 
that ground to believe impossible, what 1s afterwards not orf 


found to be conceivable but proved to be true; what wont! 
Se a EEE a eet 
* Tt would be difficult to name a man more remarkable at once for the gre: 
negs and the wide range of his mental accomplishments, than Leibnitz. Yet 
eminent man gave as a reason for rejecting Newton’s scheme of the solar systi ; 
that God could not make a body revolve round a distant centre, unless either] 


some impelling mechanism, or by miracle :—“Tout ce qui n’est pas explicab]’ 


says he in a letter to the Abbé Conti, ‘‘par la nature des créatures, est mr 
culeux. Il ne suffit pas de dire : Dieu a fait une telle loi de nature ; dona 
chose est naturelle. Il faut que la loi soit exécutable par les natures 8 
créatures. Si Dieu donnait cette loi, par exemple, % un corps libre, de tour 
>» Pentour d’un certain centre, i faudrait ou qual y joignit ad’ autres: corps i 
par leur impulston Vobligeassent de rester toujours dans son orbite cireulawe." 
qu'il mit un ange & ses trousses, ow enjin il faudrait qwil y concowrdt extraot 
nairement ; car naturellement ils’ écartera par la tangente,”— Works of Leib 
ed, Dutens, iii. 446, 4 
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f in cases where the association is still older, more confirmed, 
ind more familiar, and in which nothing ever occurs to shake 
yur conviction, or even suggest to us any conception at vari- 
nee with the association, the acquired incapacity should con- 
inue, and be mistaken for a natural incapacity? It is true, 
ur experience of the varieties in nature enables us, within 
ertain limits, to conceive other varieties analogous to them. 
Ve can conceive the sun or moon falling; for though we 
ever saw them fall, nor ever perhaps imagined them falling, 
have seen so many other things fall, that we have innu- 
‘erable familiar analogies to assist the conception ; which, 
ter all, we should probably have some difficulty in framing, 
ere we not well accustomed to see the sun and moon move 
1 appear to move,) so that we are only called upon to con- 
‘ive a slight change in the direction of motion, a circum- 
ance familiar to our experience. But when experience affords 
» model on which to shape the new conception, how is it 
ssible for us to form it? How, for example, can we imagine 
end to space or time? We never saw any object without 
mething beyond it, nor experienced any feeling without 
mething following it. When, therefore, we attempt to con- 

ive the last point of space, we have the idea irresistibly 

sed of other points beyond it. When we try to imagine 

2 last instant of time, we cannot help conceiving another 

stant after it. Nor is there any necessity to assume, as is 

ne by a modern school of metaphysicians, a peculiar funda- 

mntal law of the mind to account for the feeling of infinity 

derent in our conceptions of space and time: that apparent 

‘inity is sufficiently accounted for by simpler and universally 

nowledged laws. 


Now, in the case of a geometrical axiom, such, for example, 


} 


that two straight lines cannot enclose a Space,—a truth 


‘ich is testified to us by our very earliest impressions of the 


ernal world,—how is it possible (whether those external 
oC be or be not the ground of our belief) that the 
‘erse of the proposition could be otherwise than inconceiv- 
2 to us? What analogy have we, what similar order of 


‘8 in any other branch of our experience, to facilitate to us 


ee 
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the conception of two straight lines inclosing a space ? N 


is even this all. I have already called attention to the pect 
liar property of our impressions of form, that the ideas : 
mental images exactly resemble their prototypes, and ad 
quately represent them for the purposes of scientific observ 
tion. From this, and from the intuitive character of tl 
observation, which in this case reduces itself to simple inspe 
tion, we cannot so much as call up in our imagination ty 
straight lines, in order to attempt to conceive them inclosir 
a space, without by that very act repeating the scientif 
experiment which establishes the contrary. Will it really | 

contended that the inconceivableness of the thing, in such q 
cumstances, proves anything against the experimental orig 
of the conviction? Is it not clear that in whichever mode o1 
belief in the proposition may have originated, the impossibili 
of our conceiving the negative of it must, on either hypothes 

be the same? As, then, Dr. Whewell exhorts those who ha 

any difficulty in recognising the distinction held by him betwer 
necessary and contingent truths, to study geometry,—a cond 
tion which I can assure him I have conscientiously fulfilled 

I, in return, with equal confidence, exhort those who agr 

with him, to study the general laws of association ; being ¢o 


vinced that nothing more is requisite than a moderate familiar 


with those laws, to dispel the illusion which ascribes a peculi) 


necessity to our earliest inductions from experience, and me 
sures the possibility of things in themselves, by the hum: 
capacity of conceiving them. 

I hope to be pardoned for adding, that Dr. Whewell bir 
self has both confirmed by his testimony the effect of habitel 


association in giving to an experimental truth the appearan? ' 


of a necessary one, and afforded a striking instance of tlh 
remarkable law in his own person. In his Philosophy of fh 
Inductive Sciences he continually asserts, that propositios 
which not only are not self-evident, but which we know ) 
have been discovered gradually, and by great efforts of genis : 
and patience, have, when once established, appeared s0 ser 

evident that, but for historical proof, it would have been mpc 
sible to conceive that they had not been recognised from th 
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st by all persons in a sound state of their faculties. “We 
w despise those who, in the Copernican controversy, could 
t conceive the apparent motion of the sun on the heliocentric 
pothesis; or those who, in opposition to Galileo, thought 
at a uniform force might be that which generated a velocity 
oportional to the space; or those who held there was some- 
ng absurd in Newton’s doctrine of the different refrang1- 
ity of differently coloured rays; or those who imagined that 
en elements combine, their sensible qualities must be mani- 
tin the compound ; or those who were reluctant to give up 
: distinction of vegetables into herbs, shrubs, and trees. 
cannot help thinking that men must have been singularly 
lof comprehension, to find a difficulty in admitting what 
to us so plain and simple. We have a latent persuasion 
t we in their place should have been wiser and more clear- 
hted ; that we should have taken the right side, and given 
. assent at once to the truth. Yet in reality such a per- 
sion is a mere delusion. The persons who, in such instances 
the above, were on the losing side, were very far, in most 
38, from being persons more prejudiced, or stupid, or 
tow-minded, than the greater part of mankind now are: 
the cause for which they fought was far from being a 
ufestly bad one, till it had been so decided by the result of 
jwar. . . . Socomplete has been the victory of truth 
most of these instances, that at present we can hardly 
gine the struggle to have been necessary. T’he very essence 
vese triumpis is, that they lead us to regard the views we 
“tas not only false but inconceivable.’ * 

This last proposition is precisely what I contend for; and 
‘k no more, in order to overthrow the whole theory of its 
Lor on the nature of the evidence of axioms. For what is 
mee? That the truth of axioms cannot have been 
iit from experience, because their falsity is inconceivable. 
/ Dr. Whewell himself says, that we are continually led, 
je natural progress of thought, to regard as inconceivable 


' our forefathers not only conceived but believed, nay even 


* Novum Organum Renovatum, pp. 32, 33, 
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(he might have added) were unable to conceive the reverse P 
He cannot intend to justify this mode of thought: he canit 
mean to say, that we can be night in regarding as inconceivae 
what others have conceived, and as self-evident what to othis 
did not appear evident at all. After so complete an admissin 
that inconceivableness is an accidental thing, not inherent n 
the phenomenon itself, but dependent on the mental historyf 
the person who tries to conceive it, how can he ever call ujn 
us to reject a proposition as impossible on no other eroud 
than its inconceivableness? Yet he not only does so, but |s 
unintentionally afforded some of the most remarkable exams 
which can be cited of the very illusion which he has himilf 
so clearly pointed out. I select as specimens, his remarks on e 
evidence of the three laws of motion, and of the atomic thecy. 

With respect to the laws of motion, Dr. Whewell saj: 
“No one can doubt that, in historical fact, these laws we 
collected from experience. . That such is the case, 1s 0 
matter of conjecture. We know the time, the persons, ie 
circumstances, belonging to each step of each discover)# 
After this testimony, to adduce evidence of the fact wouldve 
superfluous. And not only were these laws by no mes 
intuitively evident, but some of them were originally pir 
doxes. The first law was especially so. That a body, one 
in motion, would continue for ever to move in the same dic: 
tion with undiminished velocity unless acted upon by sve 
new force, was a proposition which mankind found for @ hig 
time the greatest difficulty in crediting. It stood opposecto 
apparent experience of the most familiar kind, which tau t 
that it was the nature of motion to abate gradually, and at st 
terminate of itself. Yet when once the contrary doctrine as 
firmly established, mathematicians, as Dr. Whewell -" 
speedily began to believe that laws, thus contradictory to st 
appearances, and which, even after full proof had been b 
tained, it had required generations to render familiar tot 
minds of the scientific world, were under ‘a demonstr)! 


necessity, compelling them to be such as they are anda 


OE eg a = 


* History of Scientific Ideas, i, 264. 
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her; and he himself, though not venturing “absolutely 
pronounce ” that all these laws “can be rigorously traced 
an absolute necessity in the nature of things,’* does actually 
think of the law just mentioned; of which he Says : 
Though the discovery of the first law of motion was made, 
storically speaking, by means of experiment, we have now 
iamed a point of view in which we see that it might have 
en certainly known to be true, independently of experi- 
ce. t Can there be a more striking exemplification than is 
re afforded, of the effect of association which we have 
scribed ? Philosophers, for generations, have the most 
fraordinary difficulty in putting certain ideas together ; 
xy at last succeed in doing so; and after a sufficient repeti- 
D of the process, they first fancy a natural bond between 
:ideas, then experience a growing difficulty, which at last, 
‘the continuation of the same progress, becomes an impos- 
ility, of severing them from one another. If such be the 
‘gress of an experimental conviction of which the date is 
‘yesterday, and which is in opposition to first appearances, 
wv must it fare with those which are conformable to 
yearances familiar from the first dawn of intelligence, and of 
_ conclusiveness of which, from the earliest records of human 
‘ught, no sceptic has suggested even a momentary doubt ? 
‘The other instance which I shall quote is a truly asto- 
aing one, and may be called the reductio ad absurdum of 
| theory of inconceivableness. Speaking of the laws of 
imical composition, Dr. Whewell says:[ “That they could 
er have been clearly understood, and therefore never firmly 
‘blished, without laborious and exact experiments, is 
ain; but yet we may venture to say, that being once 
wn, they possess an evidence beyond that of mere experi- 
iit. For how in fact can we conceive combinations, other- 
f than as definite in kind and quality? If we were to 
190se each element ready to combine with any other indif- 
hatly, and indifferently in any quantity, we should have a 
ee ame eh A ee 
* Hist. Sc. Id., i. 268. + Ibid. 240, 

| + Hist. Se. Id., ii. 25, 26. 
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world in which all would be confusion and indefiniteng, 
There would be no fixed kinds of bodies. Salts, and ston; 
and ores, would approach to and graduate into each other y 
insensible degrees. Instead of this, we know that the wo 
consists of bodies distinguishable from each other by defire 
differences, capable of being classified and named, and 
having general propositions asserted concerning them. Al 
as we cannot conceive a world in which this should not be 
case, it would appear that we cannot conceive a state of this 
in which the laws of the combination of elements should i 
be of that definite and measured kind which we have abi 
asserted.” 

That a philosopher of Dr. Whewell’s eminence choi 
gravely assert that we cannot conceive a world in which e 
simple elements should combine in other than definite re 
portions; that by dint of meditating on a scientific truth, | 
original discoverer of which was still living, he should he 
rendered the association in his own mind between the 1 ia 
of combination and that of constant proportions so fami t 
and intimate as to be unable to conceive the one fact witht 
the other ; is so signal an instance of the mental law for whi 
I am contending, that one word more in illustration muste 
superfluous. 1 

In the latest and most complete elaboration of his mv 
physical system (the Philosophy of Discovery), as well as 
the earlier discourse on the Fundamental Antithesis of Ph 
sophy, reprinted as an appendix to that work, Dr. Whew, 
while very candidly admitting that his language was operio 
misconception, disclaims having intended to say that mank d 
in general can now perceive the law of definite proportion'™ 
chemical combination to be a necessary truth. All he melt 
was that philosophical chemists in a future generation 1) 
possibly see this. “Some truths may be seen by intuitlh 
but yet the intuition of them may be a rare and a difficultt 
tainment.”* And he explains that the inconceivablers 
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ch, according to his theory, is the test of axioms, “ de- 
is entirely upon the clearness of the Ideas which the 
ms involve. So long as those Ideas are vague and indis- 
t, the contrary of an Axiom may be assented to, though 
mnot be distinctly conceived. It may be assented to, not 
wise it is possible, but because we do not see clearly what 
ossible. ‘To a person who is only beginning to think 
metrically, there may appear nothing absurd in the asser- 
, that two straight lines may inclose a space. And in the 
e manner, to a person who is only beginning to think of 
hanical truths, it may not appear to be absurd, that in 
hanical processes, Reaction should be greater or less than 
ion; and so, again, to a person who has not thought 
dily about Substance, it may not appear inconceivable, 
by chemical operations, we should generate new matter, 
lestroy matter which already exists.”* Necessary truths, 
efore, are not those of which we cannot conceive, but 
ose of which we cannot distinctly conceive, the contrary. tT 
ong as our ideas are indistinct altogether, we do not know 
t is or is not capable of being distinctly conceived ; but, 
he ever increasing distinctness with which scientific men 
‘ehend the general conceptions of science, they in time 
e to perceive that there are certain laws of nature, which, 
igh historically and as a matter of fact they were learnt 
1 experience, we cannot, now that we know them, distinctly 
‘eive to be other than they are. 

[he account which I should give of this progress of the 
itific mind is somewhat different. After a general law of 
te has been ascertained, men’s minds do not at first acquire 
mplete facility of familiarly representing to themselves the 
tomena of nature in the character which that law assigns 
1em. ‘lhe habit which constitutes the scientific cast of 
1, that of conceiving facts of all descriptions conformably 
te laws which regulate them—phenomena of all descrip- 
s according to the relations which have been ascertained 
y to exist between them; this habit, in the case of newly 


* Phil. of Disc., p. 338. ¢ Ib. p. 463. 
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discovered relations, comes only by degrees. So long as it 
not thoroughly formed, no necessary character is ascribed ) 
the new truth. But in time, the philosopher attains a state! 
mind in which his mental picture of nature spontaneously I 
presents to him all the phenomena with which the new theo 
is concerned, in the exact light in which the theory regarj 
them : all images or conceptions derived from any other theoi, 
or from the confused view of the facts which is anterior to ar 
theory, having entirely disappeared from his mind. The mo: 
of representing facts which results from the theory, has ne 
become, to his faculties, the only natural mode of conceiyit 
them. It is a known truth, that a prolonged habit of | 
ing phenomena in certain groups, and explaining them r 
means of certain principles, makes any other arrangement? 
explanation of these facts be felt as unnatural: and it may; 
last become as difficult to him to represent the facts to himsf 
in any other mode, as it often was, originally, to represt: 
them in that mode. 4 


Se, ee 


But, further, if the theory is true, as we are supposing it) 
be, any other mode in which he tries, or in which he was fi 
merly accustomed, to represent the phenomena, will be set 
by him to be inconsistent with the facts that suggested the n/ 
theory—facts which now form a part of his mental picture! 
nature. And since a contradiction is always inconceivable, hi 
imagination rejects these false theories, and declares itself 
capable of conceiving them. Their inconceivableness to ht 
does not, however, result from anything in the theories the: 
selves, intrinsically and a priort repugnant to the huni 
faculties ; it results from the repugnance between them ant 
portion of the facts ; which facts as long as he did not kn, 
or did not distinctly realize in his mental representations, ‘ e 
false theory did not appear other than conceivable ; it becons 
inconceivable, merely from the fact that contradictory elemes 
cannot be combined in the same conception. Although, th} 
his real reason for rejecting theories at variance with the t¢ 
one, is no other than that they clash with his experience,¢ 
easily falls into the belief, that he rejects them because tl 
are inconceivable, and that he adopts the true theory beca® 
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3 self-evident, and does not need the evidence of experience 
all. 

This I take to be the real and sufficient explanation of the 
adoxical truth, on which so much stress is laid by Dr. 
ewell, that a scientifically cultivated mind is actually, in 
ue of that cultivation, unable to conceive suppositions 
ch a common man conceives without the smallest dif_i- 
ty. For there is nothing inconceivable in the suppositions 
mselves ; the impossibility is in combining them with facts 
onsistent with them, as part of the same mental picture; 
obstacle of course only felt by those who know the facts, 
| are able to perceive the inconsistency. As far as the sup- 
itions themselves are concerned, in the case of many. of 
Whewell’s necessary truths the negative of the axiom is, 
| probably will be as long as the human race lasts, as easily 
ceivable as the affirmative. There is no axiom (for example) 
which Dr. Whewell ascribes a more thorough character of 
essity and self-evidence, than that of the indestructibility 
matter. That this is a true law of nature I fully admit ; 
_ I imagine there is no human being to whom the op- 
ite supposition is inconceivable—who has any difficulty in 
wining a portion of matter annihilated: inasmuch as its 
arent annihilation, in no respect distinguishable from real 
our unassisted senses, takes place every time that water 
2s up, or fuel is consumed. Again, the law that bodies 
abine chemically in definite proportions is undeniably true ; 
few besides Dr. Whewell have reached the point which he 
ms personally to have arrived at, (though he only dares 
phesy similar success to the multitude after the lapse of 
erations,) that of being unable to conceive a world in which 
elements are ready to combine with one another “ in- 
erently in any quantity ;” nor is it likely that we shall 
rrise to this sublime height of inability, so long as all the 
shanical mixtures in our planet, whether solid, liquid, or 
iform, exhibit to our daily observation the very phenomenon 
lared to be inconceivable. 

According to Dr. Whewell, these and similar laws of nature 
‘not be drawn from experience, inasmuch as they are, on 
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the contrary, assumed in the interpretation of experien| 
Our inability to “add to or diminish the quantity of maty 
in the world,” is a truth which ‘neither is nor can be deri 
from experience ; for the experiments which we make to very 
it presuppose its truth. . . . When men began to uset} 
balance in chemical analysis, they did not prove by trial, tf 
took for granted, as self-evident, that the weight of the whe 
must be found in the aggregate weight of the elements, 
True, it is assumed; but I apprehend no otherwise than as | 
experimental inquiry assumes provisionally some theory } 
hypothesis, which is to be finally held true or not, according | 
the experiments decide. The hypothesis chosen for this pu 
pose will naturally be one which groups together some con 
derable number of facts already known. The proposition th 
the material of the world, as estimated by weight, is neith 
increased nor diminished by any of the processes of nature | 
art, had many appearances in its favour to begin with. | 
expressed truly a great number of familiar facts. There we| 
other facts which it had the appearance of conflicting wit, 
and which made its truth, as an universal law of nature, 
first doubtful. Because it was doubtful, experiments we 
devised to verify it. Men assumed its truth hypotheticall) 
and proceeded to try whether, on more careful examinatio, 
the phenomena which apparently pointed to a different co 
clusion, would not be found to be consistent with it. Thi 
turned out to be the case; and from that time the doctrn 
took its place as an universal truth, but as one proved to 
such by experience. That the theory itself preceded the pro 
of its truth—that it had to be conceived before it could], 
proved, and in order that it might be proved—does not imp! 
that 1t was self-evident, and did not need proof. Otherwi! 
all the true theories in the sciences are necessary and sel. 
evident; for no one knows better than Dr. Whewell that thi 
all began by being assumed, for the purpose of connectit 
them by deductions with those facts of experience on whic: 
as evidence, they now confessedly rest.+ 


ro 


* Phil. of Disc., pp. 472, 473. 
+ The Quarterly Review for June 1841, contained an article of great abil’ 
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Jr. Whewell’s two great works (since acknowledged and reprinted in Sir 
1 Herschel’s Essays), which maintains, on the subject of axioms, the doctrine 
meed in the text, that they are generalizations from experience, and sup- 
s that opinion by a line of argument strikingly coinciding with mine. 
nm I state that the whole of the present chapter (except the last four 
s, added in the fifth edition) was written before I had seen the article, 
greater part, indeed, before it was published,) it is not my object to 
py the reader’s attention with a matter so unimportant as the degree 
riginality which may or may not belong to any portion of my own 
ulations, but to obtain for an opinion which is opposed to reigning. doc- 
s, the recommendation derived from a striking concurrence of sentiment 
een two inquirers entirely independent of one another. I embrace the 
rtunity of citing from a writer of the extensive acquirements in physical 
metaphysical knowledge and the capacity of systematic thought which the 
le evinces, passages so remarkably in unison with my own views as the 
ving :— 
The truths of geometry are summed up and embodied in its definitions 
uxioms. . . . Let us turn to the axioms, and what do we find? A string 
opositions concerning magnitude in the abstract, which are equally true of 
, time, force, number, and every other magnitude susceptible of aggrega- 
and subdivision. Such propositions, where they are not mere definitions, 
me of them are, carry their inductive origin on the face of their enuncia- 
. .. Those which declare that two straight lines cannot inclose a spaces 
hat two straight lines which cut one another cannot both be parallel to a 
are in reality the only ones which express characteristic properties of space, 
hese it will be worth while to consider more nearly. Now the only clear 
n we can form of straightness is uniformity of direction, for space in its 
ate analysis is nothing but an assemblage of distances and directions. And 
0 dwell on the notion of continued contemplation, é.e., mental experience, 
luded in the very idea of uniformity ; nor on that of transfer of the contem- 
g being from point to point, and of experience, during such transfer, of 
»mogeneity of the interval passed over) we cannot even propose the propo- 
in an intelligible form to any one whose experience ever since he was born 
% assured him of the fact. The unity of direction, or that we cannot march 
. given point by more than one path direct to the same object, is matter of 
cal experience long before it can by possibility become matter of abstract 
ht, We cannot attempt mentally to exemplify the conditions of the assertion 
imaginary case opposed to it, without violating owr habitual recollection of 
perience, and defacing our mental picture of space as grounded on it. 
but experience, we may ask, can possibly assure us of the homogeneity of 
rts of distance, time, force, and measurable aggregates in general, on 
the truth of the other axioms depends ? As regards the latter axiom, after 
1as been said it must be clear that the very same course of remarks equally 
§ to its case, and that its truth is quite as much forced on the mind as that 
former by daily and hourly experience, . . . including always, be it 
d, in our notion of experience, that which is gained by contemplation of 
ard picture which the mind forms to itself in any proposed case, or which 
warily selects as an example—such picture, in virtue of the extr uu sim- 
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plicity of these primary relations, being called up by the imagination with as mo) 
vividness and clearness as could be done by any external impression, which is | 
only meaning we can attach to the word intuition, as applied to such relation| 
And again, of the axioms of mechanics :—‘‘ As we admit no such prop 
sitions, other than as truths inductively collected from observation, even / 
geometry itself, it can hardly be expected that, in a science of obviously cont 
gent relations, we should acquiesce ina contrary view. Let us take one of thi 
axioms and examine its evidence : for instance, that equal forces perpendicula’ 
applied at the opposite ends of equal arms of a straight lever will balance ea 
other. What but experience, we may ask, in the first place, can possibly info) 
us that a foree so applied will have any tendency to turn the lever on its cen) 
at all? or that force can be so transmitted along a rigid line perpendicular to} 
direction, as to act elsewhere in space than along its own line of action? Sur? 
this is so far from being self-evident that it has even a paradoxical appearan| 
which is only to be removed by giving our lever thickness, material com! 
sition, and molecular powers. Again we conclude, that the two forces, bel! 
equal and applied under precisely similar circumstances, must, if they exert a 
effort at all to turn the lever, exert equal and opposite efforts: but wi; 
a priori reasoning can possibly assure us that they do act under precis} 
similar circumstances ? that points which differ in place are similarly circu) 
stanced as regards the exertion of force? that universal space may not hi) 
relations to universal force—or, at all events, that the organization of: 
material universe may not be such as to place that portion of space occupied’ 
it in such relations to the forces exerted in it, as may invalidate the absol 
similarity of circumstances assumed? Or we may argue, what have we to) 
with the notion of angular movement in the lever at all? The case is one of r¢ 
and of quiescent destruction of force by force. Now how is this destruct, 
effected ? Assuredly by the counter-pressure which supports the fulerum. 1) 
would not this destruction equally arise, and by the same amount of coun’ 
acting force, if each force simply pressed its own half of the lever against 7 
fulcrum? And what can assure us that it is not so, except removal of one 
other force, and consequent tilting of thelever? The other fundamental axl 
of statics, that the pressure on the point of support is the sum of the weig 
- is merely a scientific transformation and more refined mode of stat 
a coarse and obvious result of universal experience, viz. that the weight ov 
rigid body is the same, handle it or suspend it in what position or by what pet 
we will, and that whatever sustains it sustains its total weight. Assuredly,’ 
Mr. Whewell justly remarks, ‘No one probably ever made a trial for the ,~ 
pose of showing that the pressure on the support is equal to the sum of 
weights.’ . . . But it is precisely because in every action of his life from earl 
infancy he has been continually making the trial, and seeing it made by evy 
other living being about him, that he never dreams of staking its result on e 
additional attempt made with scientific accuracy. This would be as if a 1% 
should resolve to decide by experiment whether his eyes were useful for the poe 
of seeing, by hermetically sealing himself up for half an hour in a metal cai 
On the ‘‘ paradox of universal propositions obtained by experience,” thes! 
writer says: ‘If there be necessary and universal truths expressible in proyt 
tions of axiomatic simplicity and obviousness, and having for their subj’ 
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er the elements of all our experience and all our knowledge, surely these are 
ruths which, if experience suggest to us any truths atall, it ought to suggest 
j readily, clearly, and unceasingly. If it were a truth, universal and neces- 
that a net is spread over the whole surface of every planetary globe, we 
Id not travel far on our own without getting entangled in its meshes, and 
ing the necessity of some means of extrication an axiom of locomotion... . 
e is, therefore, nothing paradoxical, but the reverse, in our being led by 
rvation to a recognition of such truths, as general propositions, coextensive 
ast with all human experience. That they pervade all the objects of expe- 
é, must ensure their continual suggestion by experience ; that they are 
‘must ensure that consistency of suggestion, that iteration of uncontra- 
d assertion, which commands implicit assent, and removes all occasion of 
ption ; that they are simple, and admit of no misunderstanding, must 
re their admission by every mind.” 

‘A truth, necessary and universal, relative to any object of our knowledge, 
; verify itself in every instance where that object is before our contemplation, 
if at the same time it be simple and intelligible, its verification must be 
mus. The sentiment of such a truth cannot, therefore, but be present to our 
Is whenever that object is contemplated, and must therefore make a part of the 
al picture or idea of that object which we may on any occasion summon before 
imagination. . . . All propositions, therefore, become not only wntrue but 
weivable, if . . . axioms be violated in their enunciation.” 

‘nother eminent mathematician had previously sanctioned by his authority 
loctrine of the origin of geometrical axioms in experience. ‘‘ Geometry 
us founded likewise on observation ; but of a kind so familiar and obvious, 
the primary notions which it furnishes might seem intuitive.”—Sir John 
é, quoted by Sir William Hamilton, Discourses, &c. p. 272. 


CHAPTER VI. 


THE SAME SUBJECT CONTINUED. 


; :y 

§ 1. In the examination which formed the subject ’ 
the last chapter, into the nature of the evidence of tho 
deductive sciences which are commonly represented to | 
systems of necessary truth, we have been led to the followi) 
conclusions. ‘The results of those sciences are indeed nec 
sary, in the sense of necessarily following from certain fir 
principles, commonly called axioms and definitions; that is,’ 
being certainly true if those axioms and definitions are s. 
for the word necessity, even in this acceptation of it, mea, 
no more than certainty. But their claim to the character | 
necessity in any sense beyond this, as implying an eviden| 
independent of and superior to observation and experien( 
must depend on the previous establishment of such a claim) 
favour of the definitions and axioms themselves. With regal 
to axioms, we found that, considered as experimental trutl 
they rest on superabundant and obvious evidence. We inquire 
whether, since this is the case, it be imperative to suppose a 
other evidence of those truths than experimental evidence, al 
other origin for our belief of them than an experimental origi) 
We decided, that the burden of proof lies with those w! 
maintain the affirmative, and we examined, at consideral) 
length, such arguments as they have produced. The examin} 
tion having led to the rejection of those arguments, we ha’ 
thought ourselves warranted in concluding that axioms ? 
but a class, the most universal class, of inductions from | 
perience ; the simplest and easiest cases of generalization fr¢ 
the facts furnished to us by our senses or by our internal ¢¢ 
sciousness, | 


While the axioms of demonstrative sciences thus 
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wed to be experimental truths, the definitions, as they are 
orrectly called, in those sciences, were found by us to be 
neralizations from experience which are not even, accurately 
aking, truths ; being propositions in which, while we assert 
some kind of object, some property or properties which ob- 
vation shows to belong to it, we at the same time deny that 
possesses any other properties, though in truth other pro- 
ties do in every individual instance accompany, and in 
1ost all instances modify, the property thus exclusively pre- 
ated. ‘The denial, therefore, is a mere fiction, or supposi- 
1, made for the purpose of excluding the consideration of 
se modifying circumstances, when their influence is of too 
ling amount to be worth considering, or adjourning it, when 
yortant, to a more convenient moment. 

From these considerations it would appear that Deductive 
Demonstrative Sciences are all, without exception, Induc- 
Sciences ; that their evidence is that of experience; but 
t they are also, in virtue of the peculiar character of one 
\spensable portion of the general formule according to which 
T inductions are made, Hypothetical Sciences. Their con- 
sions are only true on certain suppositions, which are, or 
‘ht to be, approximations to the truth, but are seldom, if 
+, exactly true; and to this hypothetical character is to be 
tbed the peculiar certainty, which is supposed to be inhe- 


q 
f. 


+ in demonstration. 

What we have now asserted, however, cannot be received 
‘aniversally true of Deductive or Demonstrative Sciences, 
verified by being applied to the most remarkable of all 
se sciences, that of Numbers; the theory of the Calculus; 
ihmetic and Algebra. It is harder to believe of the doc- 
2s of this science than of any other, either that they are 
‘truths @ priori, but experimental truths, or that their 
iar certainty is owing to their being not absolute but 
conditional truths, This, therefore, is a case which merits 
laination apart ; and the more so, because on this subject 
‘1ave a double set of doctrines to contend with ; that of the 
ort philosophers on one side ; and on the other, a theory 
‘nost opposite to theirs, which was at one time very gene- 
| 
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rally received, and is still far from being altogether explatl 
among metaphysicians. 

§ 2. This theory attempts to solve the difficulty ap, 
rently inherent in the case, by representing the propositi 
of the science of numbers as merely verbal, and its process 
as simple transformations of language, substitutions of (8 
expression for another. The proposition, Two and one : 
equal to three, aceording to these writers, is not a truths 
not the assertion of a really existing fact, but a definition | 
the word three ; a statement that mankind have agreed to ¢ 
the name three as a sign exactly equivalent to two and o;; 
to call by the former name whatever is called by the ott 
more clumsy phrase. According to this doctrine, the long! 
process in algebra is but a succession of changes in ter: 
nology, by which equivalent expressions are substituted @ 
for another; a series of translations of the same fact, fra 
one into another language; though how, after such a seis 
of translations, the fact itself comes out changed, (as whl 
we demonstrate a new geometrical theorem by algebra,) tly 
have not explained; and it is a difficulty which is fatal ) 
their theory. / 

It must be acknowledged that there are peculiarities in # 
processes of arithmetic and algebra which render the thei 
in question very plausible, and have not unnaturally me 
those sciences the stronghold of Nominalism. The doctré 
that we can discover facts, detect the hidden processes f 
nature, by an artful manipulation of language, is so contr 
to common sense, that a person must have made some 
vances in philosophy to believe it; men fly to so paradoxil 
a belief to avoid, as they think, some even greater difficu’, 
which the vulgar do not see. What has led many to belie 
that reasoning is a mere verbal process, is, that no otlt 
theory seemed reconcileable with the nature of the Science! 
Numbers. For we do not carry any ideas along with us wit 
we use the symbols of arithmetic or of algebra. In a geor” 
trical demonstration we have a mental diagram, if not one a 
paper; AB, AC, are present to our imagination as lines, | 
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secting other lines, forming an angle with one another, and 
like; but not soaandb. These may represent lines or 
other magnitudes, but those magnitudes are never thought 
nothing is realized in our imagination but a and b. The 
as which, on the particular occasion, they happen to repre- 
t, are banished from the mind during every intermediate 
t of the process, between the beginning, when the premises 
translated from things into signs, and the end, when the 
clusion is translated back from signs into things. Nothing, 
n, being in the reasoner’s mind but the Symbols, what can 
m more inadmissible than to contend that the reasoning 
cess has to do with anything more? We seem to have 
1¢ to one of Bacon's Prerogative Instances ; an experimentum 
cis on the nature of reasoning itself. 
Nevertheless, it will appear on consideration, that this 
arently so decisive instance is no instance at all: that there 
1 every step of an arithmetical or algebraical calculation a 
Induction, a real inference of facts from facts; and that 
t disguises the induction is simply its comprehensive 
ire, and the consequent extreme generality of the language. 
‘umbers must be numbers of something: there are no 
1 things as numbers in the abstract. Ten must mean ten 
€s, or ten sounds, or ten beatings of the pulse. But 
igh numbers must be numbers of something, they may be 
ibers of anything. Propositions, therefore, concerning 
bers, have the remarkable peculiarity that they are propo- 
ms concerning all things whatever; all objects, all exist- 
's of every kind, known to our experience. All things 
ess quantity; consist of parts which can be numbered ; 
‘in that character possess all the properties which are 
'd properties of numbers. That half of four is two, must 
‘ue whatever the word four represents, whether four hours, 
‘miles, or four pounds weight. We need only conceive a 
'y divided into four equal parts, (and all things may be 
ueived as so divided,) to be able to predicate of it every 
‘erty of the number four, that is, every arithmetical propo- 
la in which the number four -stands on one side of the 
‘tion. Algebra extends the generalization still farther : 
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every number represents that particular number of all thir 
without distinction, but every algebraical symbol does m¢ 
it represents all numbers without distinction. As soon as 
conceive a thing divided into equal parts, without know; 
into what number of parts, we may call it a or a, and ap) 
to it, without danger of error, every algebraical formulai 
the books. The proposition, 2 (a+b)=2a+2 ), is a truth } 
extensive with all nature. Since then algebraical truths | 
true of all things whatever, and not, like those of geomet 
true of lines only or angles only, it is no wonder that \ 
symbols should not excite in our minds ideas of any things! 
particular. When we demonstrate the forty-seventh prope 
tion of Euclid, it is not necessary that the words should rai 
in us an image of all right-angled triangles, but only of 801 
one right-angled triangle: so in algebra we need not, uni 
the symbol a, picture to ourselves all things whatever, It 
only some one thing; why not, then, the letter itself? 1c 
mere written characters, a, b, x, y, Z, serve as well for rep; 
sentatives of Things in general, as any more complex il 
apparently more concrete conception. That we are consei 
of them however in their character of things, and not) 
mere signs, is evident from the fact that our whole process! 
reasoning is carried on by predicating of them the proper! 
of things. In resolving an algebraic equation, by what rus 
do we proceed ?. By applying at each step to a, b, and @, * 
proposition that equals added to equals make equals; ti 
equals taken from equals leave equals; and other propositi‘ 
founded on these two. ‘These are not properties of langue’. 
or of signs as such, but of magnitudes, which is as meh 
to say, of all things. The inferences, therefore, which © 
successively drawn, are inferences concerning things, not of 
bols; though as any Things whatever will serve the tut 
there is no necessity for keeping the idea of the Thing atl 
distinct, and consequently the process of thought may, in {\ 
case, be allowed without danger to do what all processes): 
thought, when they have been performed often, will do if IC 
mitted, namely, to become entirely mechanical. Hence * 


general language of algebra comes to be used familiarly " 
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exciting ideas, as all other general language is prone to 
rom mere habit, though in no other case than this can it 
one with complete safety. But when we look back to see 
| whence the probative force of the process is derived, we 
that at every single step, unless we suppose ourselves to 
inking and talking of the things, and not the mere sym- 
the evidence fails. 
There is another circumstance, which, still more than that 
hh we have now mentioned, gives plausibility to the notion 
the propositions of arithmetic and algebra are merely 
al. That is, that when considered as propositions respect- 
Things, they all have the appearance of being identical 
ositions. ‘The assertion, Two and one are equal to three, 
idered as an assertion respecting objects, as for instance 
w pebbles and one pebble are equal to three pebbles,” 
not affirm equality between two collections of pebbles, 
absolute identity. It affirms that if we put one pebble to 
pebbles, those very pebbles are three. The objects, there- 
being the very same, and the mere assertion that ‘ ob- 
are themselves” being insignificant, it seems but natural 
msider the proposition, T'wo and one are equal to three, 
sserting mere identity of signification between the two 
28. 
‘his, however, though it looks so plausible, will not bear 
unation. The expression ‘ two pebbles and one pebble,” 
the expression, “three pebbles,’ stand indeed for the 
}ageregation of objects, but they by no means stand for 
ame physical fact. ‘They are names of the same objects, 
of those objects in two different states: though they de- 
the same things, their connotation is different. ‘Three 
les in two separate parcels, and three pebbles in one 
1, do not make the same impression on our senses; and 
ssertion that the very same pebbles may by an alteration 
ace and arrangement be made to produce either the one 
f sensations or the other, though a very familiar proposi- 
is not an identical one. It is a truth known to us by 
and constant experience: an inductive truth ; and such 
s are the foundation of the science of Number. The 
Loa, 19 
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fundamental truths of that science all rest on the eviden; 
sense ; they are proved by showing to our eyes and our fiy 
that any given number of objects, ten balls for examplem 
by separation and re-arrangement exhibit to our senses ali 
different sets of numbers the sum of which is equal tcl 
All the improved methods of teaching arithmetic to chin 
proceed on a knowledge of this fact. ~All who wish to wi 
the child’s mind along with them in learning arithmeti( 
who wish to teach numbers, and not mere ciphers—now a a 
it through the evidence of the senses, in the manner we) a 
described. , 
We a if we please, call the proposition “ Three iff 
and one,” a definition of the number three, and wall 
arithmetic, as it has been asserted that geometry, is a Sct 
founded on definitions. But they are definitions inl 
geometrical sense, not the logical ; asserting not the meiil 
of a term only, but along with it an observed matter offal 
The proposition, “ A circle is a figure bounded by a line ai 
has all its points equally distant from a point withi i 
is called the definition of a circle; but the proposition !¢ ta 
which so many consequences follow, and which is reoy 
first principle in geometry, is, that figures answering tél 
description exist. And thus we may call “Three isti 
and one” a definition of three; but the calculations ‘i 
depend on that proposition do not follow from the defitil 
itself, but from an arithmetical theorem presupposed | . 
namely, tbat collections us objects exist, which whileh 
impress the senses thus, %°, may be separated into two il 
thus, co c. This proposition being granted, we ter | 
such parcels Threes, after which the enunciation of the ei 
mentioned physical fact will serve also for a definition (t 
word Three. i 
The Science of Number is thus no exception to the ch cl 
sion we previously arrived at, that the processes even . 
ductive sciences are altogether inductive, and that theif fi 
principles are generalizations from experience. It red 
to be examined whether this science resembles geomey 
the further circumstance, that some of its inductions a | 
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etly true; and that the peculiar certainty ascribed to it, 
account of which its propositions are called Necessary Truths, 
ctitious and hypothetical, being true in no other sense than 
t those propositions legitimately follow from the hypothesis 
she truth of premises which are avowedly mere approxima- 
is to truth. 


§ 3. The inductions of arithmetic are of two sorts: first, 
se which we have just expounded, such as One and one are 
, Iwo and one are three, &c., which may be called the 
nitions of the various numbers, in the improper or geome- 
u sense of the word Definition; and secondly, the two fol- 
ng axioms: The sums of equals are equal, The differences 
quals are equal. These two are sufficient; for the corre- 
iding propositions respecting unequals may be proved from 
e, by a reductis ad absurdum. 

These axioms, and likewise the so-called definitions, are, 
‘ready shown, results of induction; true of all objects what- 
',and, as it may seem, exactly true, without the hypothetical 
‘mption of unqualified truth where an approximation to it 
1 that exists. The conclusions, therefore, it will naturally 
aferred, are exactly true, and the science of number is an 
ption to other demonstrative sciences in this, that the ab- 
te certainty which is predicable of its demonstrations is 
pendent of all hypothesis. 

Jn more accurate investigation, however, it will be found 
even in this case, there is one hypothetical element in the 
cination. In all propositions concerning numbers, a con- 
nis implied, without which none of them would be true ; 
that condition is an assumption which may be false. The 
ition, is that 1=1; that all the numbers are numbers of 
same or of equal units. Let this be doubtful, and not one 
'e propositions of arithmetic will hold true. How can we 
{7 that one pound and one pound make two pounds, if one 
€ pounds may be troy, and the other avoirdupois? They 
‘not make two pounds of either, or of any weight. How 
ie know that a forty-horse power is always equal to itself, 
8 we assume that all horses are of equal strength? It is 
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certain that 1 is always equal in nwmber to 1; and whan 
mere number of objects, or of the parts of an are wit 
supposing them to be equivalent in any other respect, if 
that is material, the conclusions of arithmetic, so far as’ I 
go to that alone, are true without mixture of hypothesis. T 
are a few such cases; as, for instance, an inquiry intoh 
amount of the population of any country. It is indifferert 
that inquiry whether they are grown people or children, sti 
or weak, tall or short; the only thing we want to ascertaii 
their number. But whenever, from equality or inequalityo 
number, equality or inequality in any other respect is tb 
inferred, arithmetic carried into such inquiries becomes as y 
pothetical a science as geometry. All units must be assu: 

to be equal in that other respect ; and this is never a 
true, for one actual pound weight is not exactly equalit 
another, nor one mile’s length to another; a uicer balance 
more accurate measuring instruments, would always dec! 


some difference. i" 

What is commonly called mathematical certainty, there! 
which comprises the twofold conception of unconditional thi L 
and perfect accuracy, is not an attribute of all mathemata 
truths, but of those only which relate to pure Number, as’ $ 
tinguished from Quantity in the more enlarged sense; id 
only so long as we abstain from supposing that the numlis 
are a precise index to actual quantities. The certainty usul} 
ascribed to the conclusions of geometry, and even to thosil 
mechanics, is nothing whatever but certainty of inference. © 
can have full assurance of particular results under partical 
suppositions, but we cannot have the same assurance that tIse 
suppositions are accurately true, nor that they include allt 
data which may exercise an influence over the result in y 
given instance. i 


§ 4. It appears, therefore, that the method of all Dect 
tive Sciences is hypothetical. They proceed by tracing ™® 
consequences of certain assumptions ; leaving for separate ile 
sideration whether the assumptions are true or not, and if 
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tly true, whether they are a sufficiently near approxima- 
to the truth. ‘The reason is obvious. Since it is only in 
stions of pure number that the assumptions are exactly 
, and even there, only so long as no conclusions except 
ly numerical ones are to be founded on them ; it must, in 
ther cases of deductive investigation, form a part of the 
ury, to determine how much the assumptions want of being 
stly true in the case in hand. This is generally a matter 
bservation, to be repeated in every fresh case; or if it has to 
ettled by argument instead of observation, may require in 
y different case different evidence, and present every degree 
ifficulty from the lowest to the highest. But the other part 
he process—namely, to determine what else may be con- 
ed if we find, and in proportion as we find, the assump- 
3 to be true—may be performed once for all, and the results 
ready to be employed as the occasions turn up for use. 
thus do all beforehand that can be so done, and leave the 
; possible work to be performed when cases arise and press 
idecision. This inquiry into the inferences which can be 
m from assumptions, is what properly constitutes Demon- 
jive Science. 

1+ is of course quite as practicable to arrive at new conclu- 
3 from facts assumed, as from facts observed ; from fictitious, 
om real, inductions. Deduction, as we have seen, consists 
Series of inferences in this form—a is a mark of b, b of ¢, 
d, therefore a is a mark of d, which last may be a truth 
sessible to direct observation. In like manner it is allow- 
to say, suppose that a were a mark of b, b ofc, and ¢ of d, 
suld be a mark of d, which last conclusion was not thought 
‘those who laid down the premises. A system of proposi- 
_ as complicated as geometry might be deduced from 
juptions which are false ; as. was done by Ptolemy, Des- 
's, and others, in their attempts to explain synthetically 
yhenomena of the solar system on the supposition that the 
‘rent motions of the heavenly bodies were the real motions, 
pre produced in some way more or less different from the 
lone. Sometimes the same thing is knowingly done, for 
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the purpose of showing the falsity of the assumption ; wi 
is called a reductio ad absurdum. Insuch cases, the reason) 
is as follows: a is a mark of b, and b of ¢ ; now if ¢ were ik 
a mark of d, a would be a mark of d; but d is known to ti 
mark of the absence of a; consequently a would be a marl) 
its own absence, which is a contradiction ; therefore c is } 
a mark of d. 4 


§ 5. It has even been held by some writers, ti 
all ratiocination rests in the last resort on a reductio( 
absurdum ; since the way to enforce assent to it, in casi 
obscurity, would be to show that if the conclusion be deri 
we must deny some one at least of the premises, which,\ 
they are all supposed true, would be a contradiction. /d 
in accordance with this, many have thought that the pecuii 
nature of the evidence of ratiocination consisted in the imy} 
sibility of admitting the premises and rejecting the conclusi 
without a contradiction in terms. This theory, howevei's 
inadmissible as an explanation of the grounds on which fa) 
cination itself rests. If any one denies the conclusion 1 
withstanding his admission of the premises, he is not invold 
in any direct and express contradiction until he is -' 
to deny some premise; and he can only be forced to do {s 
by a reductio ad absurdum, that is, by another nil 
tion: now, if he denies the validity of the reasoning procs 
itself, he can no more be forced to assent to the secid 
syllogism than to the first. In truth, therefore, no ons 
ever forced to a contradiction in terms: he can only be ford 
to a contradiction (or rather an infringement) of the fury 
mental maxim of ratiocination, namely, that whatever i 
mark, has what it is a mark of; or, (in the case of ei 
propositions,) that whatever is a mark of anything, is awk 
of whatever else that thing is a mark of. For in the cas of 
every correct argument, as soon as thrown into the syllogilé 
form, it is evident without the aid of any other syllogim 
that he who, admitting the premises, fails to draw the 7 
clusion, does not conform to the above axiom. 
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We have now proceeded as far in the theory of Deduction 
e can advance in the present stage of our inquiry. Any 
yer insight into the subject requires that the foundation 
| have been laid of the philosophic theory of Induction 
f; in which theory that of deduction, as a mode of 
ction, which we have now shown it to be, will assume 
taneously the place which belongs to it, and will receive 
hare of whatever light may be thrown upon the great 
lectual operation of which it forms so important a part. 


CHAPTER VII. 


EXAMINATION OF SOME OPINIONS OPPOSED TO THE 
PRECEDING DOCTRINES. 4 


§ 1. PoLEmicat discussion is foreign to the plan of ts 
work. But an opinion which stands in need of much ill: 
tration, can often receive it most effectually, and least te- 
ously, in the form of a defence against objections. And 1 
subjects concerning which speculative minds are still divid, 
a writer does but half his duty by stating his own doctrine f 
he does not also examine, and to the best of his ability i, 
those of other thinkers. 

In the dissertation which Mr. Herbert Spencer has re 
to his, in many respects, highly philosophical treatise on 
Mind,* he criticises some of the doctrines of the two precedi} 
chapters, and propounds a theory of his own on the subjectf 
first principles. Mr. Spencer agrees with me in consideris 
axioms to be “ simply our earliest inductions from experienc 
But he differs from me “ widely as to the worth of the test f 
inconceivableness.” He thinks that it is the ultimate test? 
all beliefs. He arrives at this conclusion by two steps. Fir, 
we never can have any stronger ground for believing anythit, 
than that the belief of it “invariably exists.” Whenever ay 
fact or proposition is invariably believed; that is, if I und- 
stand Mr. Spencer rightly, believed by all persons, and by or 
self at all times; it is entitled to be received as one of t 
primitive me or original premises of our knowled;. 
Secondly, the criterion by which we decide whether anythif 
is invariably believed to be true, is our inability to conceivel 
as false. ‘‘ The inconceivability of its negation is the test | 

which we ascertain whether a given belief invariably exis 
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not. “For our primary beliefs, the fact of invariable 
stence, tested by an abortive effort to cause their non- 
stence, is the only reason assignable.” He thinks this the 
> ground of our belief in our own sensations. If I believe 
t I feel cold, I only receive this as true because I cannot 
ceive that I am not feeling cold. ‘‘ While the proposition 
ains true, the negation of it remains inconceivable.” 
re are numerous other beliefs which Mr. Spencer considers 
rest on the same basis; being chiefly those, or a part of 
se, which the metaphysicians of the Reid and Stewart 
ool consider as truths of immediate intuition. That there 
sts a material world; that this is the very world which we 
ctly and immediately perceive, and not merely the hidden 
se of our perceptions ; that Space, Time, Force, Extension, 
ure, are not modes of our consciousness, but objective 
ities ; are regarded by Mr. Spencer as truths known by 
inconceivableness of their negatives. We cannot, he says, 
my effort, conceive these objects of thought as mere states 
mr mind ; as not having an existence external to us. Their 
_ existence is, therefore, as certain as our sensations them- 
es. The truths which are the subject of direct knowledge, 
ig, according to this doctrine, known to be truths only 
the inconceivability of their negation; and the truths 
ch are not the subject of direct knowledge, being known 
nferences from those which are; and those inferences 
g believed to follow from the premises, only because we 
aot conceive them not to follow; inconceivability is thus 
ultimate ground of all assured beliefs. 

Thus far, there is no very wide difference between Mr. 
acer's doctrine and the ordinary one of philosophers of the 
itive school, from Descartes to Dr. Whewell; but at this 
.t Mr. Spencer diverges from them. For he does not, like 
a, set up the test of inconceivability as infallible. On the 
rary, he holds that it may be fallacious, not from any fault 
ae test itself, but because ‘“‘ men have mistaken for incon- 
able things, some things which were not inconceivable.” 
| he himself, in this very book, denies not a few proposi- 


‘8 usually regarded as among the most marked examples 


298 REASONING. 


of truths whose negations are inconceivable. But occasion, 
failure, he says, is incident to all tests. If such failure vi. ; 
ates “the test of inconceivableness,” it “ must similarly vil” 
ate all tests whatever. We consider an inference logical| 
drawn from established premises to be true. Yet in millions” 
cases men have been wrong in the inferences they have thoug 
thus drawn. Do we therefore argue that it is absurd to co. ‘ 
sider an inference true on no other ground than that it | : 
logically drawn from established premises? No: we say th 
though men may have taken for logical inferences, inferenci : 
that were not logical, there nevertheless are logical inference 
and that we are justified in assuming the truth of what see 
to us such, until better instructed. Similarly, though mé 
may have thought some things inconceivable which were nt 
so, there may still be inconceivable things; and the inabilit 
to conceive the negation of a thing, may still be our be 4 
warrant for believing it. . . . Though occasionally | 
may prove an imperfect test, yet, as our most certain belie 
are capable of no better, to doubt any one belief because y We 
have no higher guarantee for it, is really to doubt all belies i 
Mr. Spencer's doctrine, therefore, does not erect the curabl i 
but only the incurable limitations of the human conceptiy | 
faculty, into laws of the outward universe. i 
{ 
§ 2. The doctrine, that “a belief which is proved by tl 
inconceivableness of its negation to invariably exist, is true 
Mr. Spencer enforces by two arguments, one of which may be 
distinguished as positive, and the other as negative. ® 
The positive argument is, that every such belief represen ; 
the aggregate of all past experience. “ Conceding the enti ; 
truth of” the “ position, that during any phase of human pre . 
gress, the ability or inability to form a specific conceptic 
wholly depends on the experiences men have had; and tha 
by a widening of their experiences, they may, by and by, Ke 
enabled to conceive things before inconceivable to them; 
may still be argued that as, at any time, the best warra” 
men can have for a belief is the perfect agreement of all pr 
existing experience in support of it, it follows that, at al 
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e, the inconceivableness of its negation is the deepest test 
‘belief admits of. . . . Objective facts are ever im- 
ssing themselves upon us; our experience is a register of 
se objective facts; and the inconceivableness of a thing 
jlies that it is wholly at variance with the register. Even 
e this all, it is not clear how, if every truth is primarily 
uctive, any better test of truth could exist. But it must 
remembered that whilst many of these facts, impressing 
mselves upon us, are occasional; whilst others again are 
\ general ; some are universal and unchanging. These 
versal and unchanging facts are, by the hypothesis, certain 
*stablish beliefs of which the negations are inconceivable ; 
Ist the others are not certain to do this; and if they do, 
sequent facts will reverse their action. Hence if, after an 
nense accumulation of experiences, there remain beliefs of 
ch the negations are still inconceivable, most, if not all of 
m, must correspond to universal objective facts. If there 
‘, . . certain absolute uniformities in nature; if these 
‘ormities produce, as they must, absolute uniformities in 
aa and if . . . these absolute uniformities 
ur experience disable us from conceiving the negations of 
a; then answering to each absolute uniformity in nature 
ch we can cognize, there must exist in us a belief of which 
negation is inconceivable, and which is absolutely true. 
vhis wide range of cases subjective inconceivableness must 
respond to objective impossibility. Further experience will 
sce correspondence where it may not yet exist ; and we 
| expect the correspondence to become ultimately com- 
®. In nearly all cases this test of inconceivableness must 
valid now ;’ (I wish I could think we were so nearly arrived 
‘niscience) “and where it is not, it still expresses the net 
‘lt of our experience up to the present time ; which is the 
: that any test can do.” 

dven if it were true that inconceivableness represents “ the 
tesult” of all past experience, why should we stop at the 
psentative when we can get at the thing represented? If 
meapacity to conceive the negation of a given supposition 
foof of its truth, because proving that our experience has 
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hitherto been uniform in its favour, the real evidence fort 
supposition is not the inconceivableness, but the uniform 
of experience. Now this, which is the substantial and o1 
proof, is directly accessible. We are not obliged to presu: 
it from an incidental consequence. If all past experience 
in favour of a belief, let this be stated, and the belief oper 
rested on that ground: after which the question arises, wl 
that fact may be worth as evidence ofits truth? For w 
formity of experience is evidence in very different degrees: 
some cases it is strong evidence, in others weak, in others 
scarcely amounts to evidence at all. That all metals sink 
water, was an uniform experience, from the origin of | 
human race to the discovery of potassium in the present 
tury by Sir Humphry Davy. That all swans are white, ¥ 
an uniform experience down to the discovery of Australia, | 
the few cases in which uniformity of experience does amot 
to the strongest possible proof, as with such propositions 
these, Two straight lines cannot inclose a space, Every evi 
has a cause, it is not because their negations are inconceival 
which is not always the fact; but because the experien 
which has been thus uniform, pervades all nature. It will: 
shown in the following Book that none of the conclusic 
either of induction or of deduction can be considered certa, 
except as far as their truth is shown to be inseparably bow! 
up with truths of this class. | 

I maintain then, first, that uniformity of past experience 
very far from being universally a criterion of truth. f 
secondly, inconceivableness is still farther from being ati 
even of that test. Uniformity of contrary experience is 0} 
one of many causes of inconceivability. Tradition hant 
down from a period of more limited knowledge, is one of ' 
commonest. The mere familiarity of one mode of prodact! 
of a phenomenon, often suffices to make every other mé 
appear inconceivable. Whatever connects two ideas by! 
strong association may, and continually does, render tl! 
separation in thought impossible; as Mr. Spencer, in ot? 
parts of his speculations, frequently recognises. It was ; 
for want of experience that the Cartesians were unable to oF 
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e that one body could produce motion in another without 
act. ‘They had as much experience of other modes of pro- 
ng motion, as they had of that mode. The planets had 
lved, and heavy bodies had fallen, every hour of their lives. 
they fancied these phenomena to be produced by a hidden 
hinery which they did not see, because without it they 
sunable to conceive what they did see. The inconceiv- 
ness, instead of representing their experience, dominated 
overrode their experience. It is needless to dwell farther 
that I have termed the positive argument of Mr. Spencer 
upport of his criterion of truth. I pass to his negative 
ment, on which he lays more stress. 


) 8. The negative argument is, that, whether inconceiv- 
ty be good evidence or bad, no stronger evidence is to be 
ined. That what is inconceivable cannot be true, is pos- 
ed in every act of thought. Itisthe foundation of all our 
inal premises. Still more it is assumed in all conclusions 
those premises. The invariability of belief, tested by the 
nceivableness of its negation, “is our sole warrant for 
y demonstration. Logic is simply a systematization of 
process by which we indirectly obtain this warrant for 
fs that do not directly possess it. To gain the strongest 
iction possible respecting any complex fact, we either 
ytically descend from it by successive steps, each of which 
nconsciously test by the inconceivableness of its negation, 
|we reach some axiom or truth which we have similarly 
d; or we synthetically ascend from such axiom or truth 
uch steps. In either case we connect some isolated belief, 
a belief which invariably exists, by a series of interme- 
beliefs which invariably exist.” The following passage 
3 up the whole theory: “When we perceive that the 
tion of the belief is inconceivable, we have all possible 
ant for asserting the invariability of its existence: and in 
ting this, we express alike our logical justification of it, 
the inexorable necessity we are under of holding it... . 
lave seen that this is the assumption on which every con- 
on whatever ultimately rests. We have no other guaran- 


302 REASONING. 


tee for the reality of consciousness, of sensations, of perso 
existence; we have no other guarantee for any axiom; é 
have no other guarantee for any step in a demongtillal 
Hence, as being taken for granted in every act of the und: 
standing, it must be regarded as the Universal Postulat’ 
But as this postulate which we are under an “ ne 
necessity” of holding true, is sometimes false; as “ belis 
that once were shown by the inconceivableness of thal ne;- 
tions to invariably exist, have since been found untrue,” él 

“ beliefs that now possess this character may some day she 
He same fate ;” the canon of belief laid down by Mr. Spent 
is, that “the most certain conclusion” is that “ which inyols 
the postulate the fewest times.” Reasoning, therefore, net 
ought to prevail against one of the immediate. beliefs (@ 
belief in Matter, in the outward reality of Extension, Spa, 
and the like), because each of these involves the postulate oy 
once; while an argument, besides involving it in the premis, 
involves it again in every step of the ratiocination, no one f 


f 


the successive acts of inference being recognised as valid; 
cept because we cannot conceive the conclusion not to a 
from the premises. 

It will be convenient to take the last part of this any 
ment first. In every reasoning, according to Mr. Spenc, 
the assumption of the postulate is renewed at every step. t 
each inference we judge that the conclusion follows from e 
premises, our sole warrant for that judgment being that & 
cannot conceive it not to follow. Consequently if the pos 
late is fallible, the conclusions of reasoning are more vitial 
by that uncertainty than direct intuitions; and the disp _ 
portion is greater, the more numerous the steps of ° 


SS Seer. See 


argument. 

To test this doctrine, let us first suppose an argumt 
consisting only of a single step, which would be represent 
by one syllogism. This argument does rest on an assumptil, 
and we have seen in the preceding chapters what the assul ; 
tion is. It is, that whatever has a mark, has what ib i 


mark of. The evidence of this axiom [ shall not consider 
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sent ;* let us suppose it (with Mr. Spencer) to be the in- 
aceivableness of its reverse. 

Let us now add a second step to the argument: we require, 
at? Another assumption? No: the same assumption a 
ond time; and so on to a third, and a fourth. I confess I 
not see how, on Mr. Spencer’s own principles, the repeti- 
n of the assumption at all weakens the force of the argu- 
nt. If it were necessary the second time to assume some 
ler axiom, the argument would no doubt be weakened, 
ce it would be necessary to its validity that both axioms 
uld be true, and it might happen that one was true and 
ithe other: making two chances of error instead of one. 
{since it is the same axiom, if it is true once it is true 
ry time; and if the argument, being of a hundred links, 
umed the axiom a hundred times, these hundred assump-= 
ns would make but one chance of error among them all, 
Is satisfactory that we are not obliged to suppose the 
luctions of pure mathematics to be among the most uncer- 
1 of argumentative processes, which on Mr. Spencer's 
ory they could hardly fail to be, since they are the longest. 
tthe number of steps in an argument does not subtract 
n its reliableness, if no new premises, of an uncertain cha- 
ter, are taken up by the way. 

To speak next of the premises. Our assurance of their 
th, whether they be generalities or individual facts, is 
unded, in Mr. Spencer's opinion, on the inconceivableness 
their being false. It is necessary to advert to a double 
ming of the word inconceivable, which Mr. Spencer is 
re of, and would sincerely disclaim founding an argument 
n, but from which his case derives no little advantage 
withstanding. By inconceivableness is sometimes meant, 
nlity to form or get rid of an idea; sometimes, inability to 
a or get rid of a belief. The former meaning is the most 
‘ormable to the analogy of language; for a conception 
| Mr. Spencer is mistaken in su pposing me to claim any peculiar “necessity” 


‘is axiom as compared with others. I have corrected the expressions which 
‘m into that misapprehension of my meaning. 
} 
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always means an idea, and never a belief. The wrong meani 
of “inconceivable” is, however, fully as frequent in philosophi| 
discussion as the right meaning, and the intuitive school 
metaphysicians could not well do without either. To illustre 
the difference, we will take two contrasted examples. The eay 
physical speculators considered antipodes incredible, becaig 
inconceivable. But antipodes were not inconceivable in ; 
primitive sense of the word. An idea of them could be fornd 
without difficulty: they could be completely pictured to D 
mental eye. What was difficult, and as it then seemed, imp; - 
sible, was to apprehend them as believable. The idea could 
put together, of men sticking on by their feet to the underse 
of the earth; but the belief would follow, that they must fall 
Antipodes were not unimaginable, but they were unbelieval,, 
On the other hand, when I endeavour to conceive an dl 

to extension, the two ideas refuse to come together. Wherl 
attempt to form a conception of the last point of space, I ce» 
not help figuring to myself a vast space beyond that last poi) 
The combination is, under the conditions of our experien, 
unimaginable. This double meaning of inconceivable its 
very important to bear in mind, for the argument from inci 
ceivableness almost always turns on the alternate substitu 
of each of those meanings for the other. fi 
In which of these two senses does Mr. Spencer employ # 
term, when he makes it a test of the truth of a propositit 
that its negation is inconceivable? Until Mr. Spencer I: 
pressly stated the contrary, I inferred from the course of 8 
argument, that he meant unbelievable. He has, however,? 
a paper published in the fifth number of the F ortnigh) 
Review, disclaimed this meaning, and declared that by an : 
conceivable proposition he means, now and always, “onel 
which the terms cannot, by any effort, be brought before eu" 
sciousness in that relation which the proposition asses 
between them—a proposition of which the subject and pre” 
cate offer an insurmountable resistance to union in thougl. 
We now, therefore, know positively that Mr. Spencer alwis 
endeavours to use the word inconceivable in this, its prof 


sense: but it may yet be questioned whether his endeayow® 
| 
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ays successful; whether the other, and popular use of the word 
s not sometimes creep in with its associations, and prevent 
| from maintaining a clear separation between the two. When, 
example, he says, that when I feel cold, I cannot conceive 
t I am not feeling cold, this expression cannot be trans- 
d into, “I cannot conceive myself not feeling cold,” for it 
vident that I can: the word conceive, therefore, is here used 
xpress the recognition of a matter of fact—the perception 
truth or falsehood; which I apprehend to be exactly the 
ning of an act of belief, as distinguished from simple 
ception. Again, Mr. Spencer calls the attempt to con- 
e something which is inconceivable, “ an abortive effort to 
¢ the non-existence” not of a conception or mental repre- 
ation, but of a belief. There is need, therefore, to revise a 
siderable part of Mr. Spencer’s language, if it is to be 
) always consistent with his definition of inconceivability. 
in truth the point is of little importance ; since inconceiva- 
y, in Mr. Spencer's theory, is only a test of truth, inasmuch 
bis a test of believability. The inconceivableness of a 
osition is the extreme case of its unbelievability. This is 
very foundation of Mr. Spencer’s doctrine. The invaria- 
y of the belief is with him the real guarantee. The 
upt to conceive the negative, is made in order to test the 
itableness of the belief. It should be called, an attempt to 
ve the negative. When Mr. Spencer says that while 
ing at the sun a man cannot conceive that he is looking 
darkness, he means, a man cannot believe that he is doing 
‘For he is aware that it is possible, in broad daylight, 
vagine oneself looking into darkness. As he says, speaking 
e belief of our own existence: “That he might not exist, 
D conceive well enough ; but that he does not exist, he finds 
possible to conceive,” i.e. to believe. So that the state- 
‘resolves itself into this: That I exist, and that I have 
‘tions, I believe, because I cannot believe otherwise. And 
iS case every one will admit that the necessity is real. 
one’s present sensations, or other states of subjective con- 
Sness, that one person inevitably believes. They are facts 
n per se: it is impossible to ascend beyond them. Their 


: 


hie 1a 20 


} 


| 


si 


306 REASONING. 


negative is really unbelievable, and therefore there is ney 
any question about believing it. Mr. Spencer’s _— is 4) 
needed for these truths. 

But according to Mr. Spencer there are other belie, 
relating to other things than our own subjective feelings, | . 
which we have the same guarantee—which are, in a simi! 
manner, invariable and necessary. With regard to these ot}! 
beliefs, they cannot be necessary, since they do not alwe 
exist. There have been, and are, many persons who do 1; 
believe the reality of an external world, still less the reality 
extension and figure as the forms of that external world; w) 
do not believe that space and time have an existence init 
pendent of the mind—nor any other of Mr. Spencer’s objectit 
intuitions. The negations of these alleged invariable belij 
are not unbelievable, for they are believed. It may be ma’ 
tained, without obvious error, that we cannot imagine tangih 
objects as mere states of our own and other people’s cc 
sciousness ; that the perception of them irresistibly sugge} 
to us the idea of something external to ourselves: and 1# 
not in a condition to say that this is not the fact (though 
do not think any one is entitled to affirm it of any persi 
besides himself). But many thinkers have believed, whetl’ 
they could conceive it or not, that what we represent to oursel " 
as material objects, are mere modifications of consciousnes, 
complex feelings of touch and of muscular action. M 
Spencer may think the inference correct from the unimaginal) 
to the unbelievable, because he holds that belief itself is ub 
the persistence of an idea, and that what we can succeed 
imagining, we cannot at the moment help apprehending j 
believable. But of what consequence is it what we apprehel 
at the moment, if the moment is in contradiction to the pe 
manent state of our mind? A person who has been frighter! 
when an infant by stories of ghosts, though he disbelies 
them in after years (and perhaps disbelieved them at firs, 
may be unable all his life to be in a dark place, in circu> 
stances stimulating to the imagination, without mental disco 
posure. The idea of ghosts, with all its attendant terrorss 
irresistibly called up in his mind by the outward circumstan¢: 
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Spencer may say, that while he is under the influence of 
terror he does not disbelieve in ghosts, but has a tem- 
wy and uncontrollable belief in them. Be it so; but 
wing it to be so, which would it be truest to say of this 
| on the whole—that he believes in ghosts, or that he does 
believe in them? Assuredly that he does not believe in 
n. The case is similar with those who disbelieve a material 
d. Though they cannot get rid of the idea; though while 
ing at a solid object they cannot help having the concep- 
, and therefore, according to Mr. Spencer's metaphysics, 
momentary belief, of its externality ; even at that moment 
would sincerely deny holding that belief: and it would 
ncorrect to call them other than disbelievers of the doc- 
» The belief therefore is not invariable ; and the test of | 
neeivableness fails in the only cases to which there could 
be any occasion to apply it. 

That a thing may be perfectly believable, and yet may 
have become conceivable, and that we may habitually 
we one side of an alternative, and conceive only in the 
t, is familiarly exemplified in the state of mind of educated 
os respecting sunrise and sunset. All educated persons 
x know by investigation, or believe on the authority of 
ice, that it is the earth and not the sun which moves: 
there are probably few who habitually conceive the pheno- 
m otherwise than as the ascent or descent of the sun. 
redly no one can do so without a prolonged trial; and it 
‘Obably not easier now than in the first generation after 
Thicus. Mr. Spencer does not say, “In looking at sun- 
+ is impossible not to conceive that it is the sun which 
%8, therefore this is what everybody believes, and we have 
te evidence for it that we can have for any truth.” Yet 
would be an exact parallel to his doctrine about the belief 
atter. 

the existence of matter, and other Noumena, as dis- 
‘ished from the phenomenal world, remains a question 
gument, as it was before; and the very general, but 
ler necessary nor universal, belief in them, stands as a 
ological phenomenon to be explained, either on the 
| 20—2 
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hypothesis of its truth, or on some other. The belief is no 
conclusive proof of its own truth, unless there are no su 
things as idola tribiés ; but, being a fact, it calls on antagomi) 
to show, from what except the real existence of the thing | 
lieved, so general and apparently spontaneous a belief can ha; 
originated. And its opponents have never hesitated to ace, 
this challenge.* The amount of their success in meeting, 
will probably determine the ultimate verdict of philosophers | 
the question. a 


§ 4. Sir William Hamilton holds as I do, that ined) 
ceivability is no criterion of impossibility. “There is no grou 
for inferring a certain fact to be impossible, merely from 0! 
inability to conceive its possibility.” “ Things there are whi, 
may, nay must, be true, of which the understanding is who| 
unable to construe to itself the possibility..+ Sir Wilh } 
Hamilton is however a firm believer in the @ priori charact! 
of many axioms, and of the sciences deduced from them; a 
is so far from considering those axioms to rest on the eviden) 
of experience, that he. declares certain of them to be true ey| 
of Noumena—of the Unconditioned—of which it is one of t} 
principal aims of his philosophy to prove that the nature of 0! 
faculties debars us from having any knowledge. ‘The axiol) 
to which he attributes this exceptional emancipation from 1) 
limits which confine all our other possibilities of knowledg) 
the chinks through which, as he represents, one ray of lig: 
finds its way to us from behind the curtain which veils fic 
us the mysterious world of Things in themselves,—are the t) 
principles, which he terms, after the schoolmen, the Princip 
of Contradiction, and the Principle of Excluded Middle: {} 
first, that two contradictory propositions cannot both be tru 
the second, that they cannot both be false. Armed with the 
logical weapons, we may boldly face Things in themselves, al 
tender to them the double alternative, sure that they mu 


* T have accepted the contest, and fought it out in this battle-ground) 
the eleventh chapter of An Examination of Sir William Hamilton's Ph 
sophy. | | 

+ Discussions, &., 2nd ed. p. 624. 


THEORIES CONCERNING AXIOMS. 309 


lutely elect one or the other side, though we are for ever 
luded from discovering which. To take his favourite 
nple, we cannot conceive the infinite divisibility of matter, 
we cannot conceive a minimum, or end to divisibility: yet 
or the other must be true. 

As I have hitherto said nothing of the two axioms in ques- 
those of Contradiction and of Excluded Middle, it is not 
asonable to consider them here. The former asserts that 
firmative proposition and the corresponding negative pro- 
ion cannot both be true ; which has generally been held 
e intuitively evident. Sir William Hamilton and the 
nans consider it to be the statement in words of a form 
w of our thinking faculty. Other philosophers, not less 
tving of consideration, deem it to be an identical proposi- 
; an assertion involved in the meaning of terms; a mode 
fming Negation, and the word Not. 

-am able to go one step with these last. An affirmative 
tion and its negative are not two independent assertions, 
ected with each other only as mutually incompatible. 
, if the negative be true, the affirmative must be false, 
yisa mere identical proposition; for the negative pro- 
lon asserts nothing but the falsity of the affirmative, and 
no other sense or meaning whatever. The Principium 
radictionis should therefore put off the ambitious phrase- 
y which gives it the air of a fundamental antithesis per- 
ag nature, and should be enunciated in the simpler form, 

the same proposition cannot at the same time be false 
true. But I can go no farther with the Nominalists ; for 
not look upon this last as a merely verbal proposition. 

sider it to be, like other axioms, one of our first and most 
jar generalizations from experience. The original founda- 
of it I take to be, that Belief and Disbelief are two dif- 

t mental states, excluding one another. This we know by 
implest observation of our own minds. And if we carry 
Dbservation outwards, we also find that light and darkness, 
d and silence, motion and quiescence, equality and in- 
ity, preceding and following, succession and simultane- 
88, any positive phenomenon whatever and its negative, 
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are distinct phenomena, pointedly contrasted, and the o 
always absent where the other is present. I consider t/ 
maxim in question to be a generalization from all these fact) 

In like manner as the Principle of Contradiction (that 0 
of two contradictories must be false) means that an asserti| 
cannot be both true and false, so the Principle of Exclud” 
Middle, or that one of two contradictories must be true, mea 
that an assertion must be either true or false: either the aff 
mative is true, or otherwise the negative is true, which mea 
that the affirmative is false. I cannot help thinking tl ; 
principle a surprising specimen of a so-called necessity | 
Thought, since it is not even true, unless with a large quali 
cation. A proposition must be either true or false, provid 
that the predicate be one which can in any intelligible sen 
be attributed to the subject; (and as this is always assum) 
to be the case in treatises on logic, the axiom is always la 
down there as of absolute truth). ‘ Abracadabra is a secoy 
intention” is neither true nor false. Between the true and t. 
false there is a third possibility, the Unmeaning: and th 
alternative is fatal to Sir William Hamilton’s extension of t 
maxim to Noumena. That Matter must either have a minimu 
of divisibility or be infinitely divisible, is more than we Cl 
ever know. For in the first place, Matter, in any other thi 
the phenomenal sense of the term, may not exist: and itw 
scarcely be said that a non-entity must be either ms | 
finitely divisible.* In the second place, though matter, co F 
sidered as the occult cause of our sensations, do really exit 
yet what we call divisibility may be an attribute only of 0. ; 
sensations of sight and touch, and not of their uncognizall 
cause. Divisibility may not be predicable at all, in any inti 
ligible sense, of Things in themselves, nor therefore of Matt 
in itself; and the assumed necessity of being either infinite 
or finitely divisible, may be an inapplicable alternative. | 

On this question I am happy to have the full concurren 


* If it be said that the ewistence of matter is among the things proved by } ; 
principle of Excluded Middle, that principle must prove also the existence — 
dragons and hippogriffs, because they must be either scaly or not scaly, creep! Z 


or not creeping, and so forth. be 
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Mir. Herbert Spencer, from whose paper in the Fortnightly 
vew I extract the following passage. The germ of an idea 
tical with that of Mr. Spencer may be found in the present 
pter, about a page back, but in Mr. Spencer it is not an 
eveloped thought, but a philosophical theory. 
“When remembering a certain thing as in a certain place, 
Place and the thing are mentally represented together ; 
le to think of the non-existence of the thing in that place, 
lies a consciousness in which the place is represented, but 
the thing. Similarly, if instead of thinking of an object 
Mionrless we think of its having colour, the change con- 
3 In the addition to the concept of an element that was 
re absent from it—the object cannot be thought of first as 
and then as not red, without one component of the thought 
ig totally expelled from the mind by another. The law of 
‘Excluded Middle, then, is simply a generalization of the 
versal experience that some mental states are directly de- 
ctive of other states. It formulates a certain absolutely 
stant law, that the appearance of any positive mode of con- 
usness cannot occur without excluding a correlative negative 
le; and that the negative mode cannot occur without ex- 
ling the correlative positive mode : the antithesis of positive 
/negative being, indeed, merely an expression of this expe- 
‘ce. Hence it follows that if consciousness is not in one of 
‘two modes it must be in the other.’ * 
T must here close this supplementary chapter, and with it 
Second Book. The theory of Induction, in the most com- 
aensive sense of the term, will form the subject of the 


id. 


| For further considerations respecting the axioms of Contradiction and 
waded Middle, see the twenty-first chapter of An Examination of Sir Wil- 
) Hamilton's Philosophy. 
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“‘ According to the doctrine now stated, the highest, or 
proper object of physics, is to ascertain those established conj 
cessive events, which constitute the order of the universe; t 
phenomena which it exhibits to our observations, or which 
our experiments ; and to refer these phenomena to their ge 
D. Stewart, Elements of the Philosophy of the Human Mind, 
sect. 1. ee 


Ve 


CHAPTER I. 


PRELIMINARY OBSERVATIONS ON INDUCTION IN 
GENERAL. 


) 1. Tue portion of the present inquiry upon which we 
now about to enter, may be considered as the principal, 
from its surpassing in intricacy all the other branches, 
because it relates to a process which has been shown in 
weceding Book to be that in which the investigation of 
re essentially consists. We have found that all Inference, 
equently all Proof, and all discovery of truths not self- 
nt, consists of inductions, and the interpretation of induc- 
: that all our knowledge, not intuitive, comes to us ex- 
vely from that source. What Induction is, therefore, and 
conditions render it legitimate, cannot but be deemed the 
question of the science of logic—the question which in- 
's all others. It is, however, one which professed writers 
gic have almost entirely passed over. The generalities of 
ubject have not been altogether neglected by metaphysi- 
; but, for want of sufficient acquaintance with the processes 
uch science has actually succeeded in establishing general 
s, their analysis of the inductive operation, even when un- 
jtionable as to correctness, has not been specific enough 
made the foundation of practical rules, which might be 
‘duction itself what the rules of the syllogism are for the 
oretation of induction: while those by whom physical 
se has been carried to its present state of improvement— 
tho, to arrive at a complete theory of the process, needed 
to generalize, and adapt to all varieties of problems, the 
dds which they themselves employed in their habitual pur- 
‘never until very lately made any serious attempt to phi- 
‘hize on the subject, nor regarded the mode in which they 


316 INDUCTION. 


arrived at their conclusions as deserving of study, independent 
of the conclusions themselves. 


ae 
= = 


§ 2. For the purposes of the present inquiry, Inductic| 
may be defined, the operation of discovering and proving gener) 
propositions. Itis true that (as already shown) the process 
indirectly ascertaining individual facts, is as truly mductive¢ 
that by which we establish general truths. But it is not a differer 
kind of induction ; it is a form of the very same process: sine: 
on the one hand, generals are but collections of particular 
definite in kind but indefinite in number; and on the oth 
hand, whenever the evidence which we derive from observatio 
of known cases justifies us in drawing an inference respectin, 
even one unknown case, we should on the same evidence t: 
justified in drawing a similar inference with respect to a who 
class of cases. The inference either does not hold at all, or 
holds in all cases of a certain description ; in all cases whic) 
in certain definable respects, resemble those we have obseryei 

If these remarks are just ; if the principles and rules of 
ference are the same whether we infer general propositions ( 
individual facts ; it follows that a complete logic of the science) 
would be also a complete logic of practical business and con 
mon life. Since there is no case of legitimate inference fro 
experience, in which the conclusion may not legitimately be) 
general proposition; an analysis of the process by whit 
general truths are arrived at, is virtually an analysis of all 
duction whatever. Whether we are inquiring into a scientit 
principle or into an individual fact, and whether we proceed ! 
experiment or by ratiocination, every step in the train of i) 
ferences is essentially inductive, and the legitimacy of the) 
duction depends in both cases on the same conditions. 

True it is that in the case of the practical inquirer, wl 
is endeavouring to ascertain facts not for the purposes » 
science but for those of business, such for instance as tl 
advocate or the judge, the chief difficulty is one in which t) 
principles of induction will afford him no assistance. It "I 
not in making his inductions, but in the selection of them; | 
choosing from among all general propositions ascertained to | 
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those which furnish marks by which he may trace whether 
given subject possesses or not the predicate in question. 
‘guing a doubtful question of fact before a jury, the general 
ositions or principles to which the advocate appeals are 
ly, in themselves, sufficiently trite, and assented to as soon 
ated : his skill lies in bringing his case under those propo- 
18 or principles ; in calling to mind such of the known or 
ved maxims of probability as admit of application to the 
im hand, and selecting from among them those best adapted 
3 object. Success is here dependent on natural or acquired 
ity, aided by knowledge of the particular subject, and of 
ets allied with it. Invention, though it can be cultivated, 
% be reduced to rule; there is no science which will 
€ aman to bethink himself of that which will suit his 
Se. 
ut when he has thought of something, science can tell 
whether that which he has thought of will suit his purpose 
t. The inquirer or arguer must be guided by his own 
ledye and sagucity in the choice of the inductions out of 
i he will construct his argument. But the validity of the 
nent when constructed, depends on principles and must be 
by tests which are the same for all descriptions of inquiries, 
ler the result be to give A an estate, or to enrich science 
a new general truth. In the one case and in the other, 
mses, or testimony, must decide on the individual facts; 
ules of the syllogism will determine whether, those facts 
supposed correct, the case really falls within the formule. 
different inductions under which it has been successively 
ht; and finally, the legitimacy of the inductions them- 
must be decided by other rules, and these it is now our 
se to investigate. If this third part of the operation be, in 
of the questions of practical life, not the most, but the least 
us portion of it, we have seen that this is also the case in 
great departments of the field of science; in all those 
are principally deductive, and most of all in mathe- 
3; where the inductions themselves are few in number, 
9 obvious and elementary that they seem to stand in no 
f the evidence of experience, while to combine them so 
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as to prove a given theorem or solve a problem, may call} 
the utmost powers of invention and contrivance vee which o 
species is gifted. . | 
If the identity of the logical processes which prove a 
cular facts and those which establish general scientific truth 
required any additional confirmation, it would be sufficient 
consider that in many branches of science, single facts have 
be proved, as well as principles ; facts as completely individ 
as any that are debated in a court of justice ; but which é 
proved in the same manner as the other truths of the scien 
and without disturbing in any degree the homogeneity of | 
method. A remarkable example of this is afforded by ast 
nomy. The individual facts on which that science grounds: 
most important deductions, such facts as the magnitudes’ 
the bodies of the solar system, their distances from one a 
other, the figure of the earth, and its rotation, are scarcely a 
of them accessible to our means of direct observation: th 
are proved indirectly, by the aid of inductions founded » 
other facts which we can more easily reach. For example, t) 
distance of the moon from the earth was determined by a ve 
circuitous process. The share which direct observation had. 
the work consisted in ascertaining, at one and the same insta, 
the zenith distances of the moon, as seen from two poin 
very remote from one another on the earth’s surface. The! 
certainment of these angular distances ascertained their supp’ 
ments; and since the angle at the earth's centre subtended / 
the distance between the two places of observation was dec 
cible by spherical trigonometry from the latitude and longitt? 
of those places, the angle at the moon subtended by the sa? 
line became the fourth angle of a quadrilateral of whieh Wy 
other three angles were known. The four angles being #3 
ascertained, and two sides of the quadrilateral being radii of} a 
earth ; the two remaining sides and the diagonal, or in ot! 1 
words, the moon’s distance from the two places of observat q 
and from the centre of the earth, could be ascertained, at let 
in terms of the earth’s radius, from elementary theorems! 
geometry. At each step in this demonstration we take ia 
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induction, represented, in the aggregate of its results, by 
neral proposition. 

Not only is the process by which an individual astrono- 
1 fact was thus ascertained, exactly similar to those by 
h the same science establishes its general truths, but also 
we have shown to be the case in all legitimate reasoning) 
1eral proposition might have been concluded instead of a 
e fact. In strictness, indeed, the result of the reasoning 
general proposition ; a theorem respecting the distance, 
Mf the moon in particular, but of any inaccessible object ; 
ing in what relation that distance stands to certain other 
tities. And although the moon is almost the only heavenly 
the distance of which from the earth can really be thus 
tained, this is merely owing to the accidental circum- 
es of the other heavenly bodies, which render them inca- 
of affording such data as the application of the theorem 


tes ; for the theorem itself is as true of them as it is of the 
) * 


ae SE ESSE cet OE en ne EE ae 
Jr. Whewell thinks it improper to apply the term Induction to any 
on not terminating in the establishment of a general truth. Induction, 
(Philosophy of Discovery, p. 245), ‘is not the same thing as experience 
servation. Induction is experience or observation consciously looked at 
neral form. This consciousness and generality are necessary parts of 
aowledge which is science.” And he objects (p. 241) to the mode in 
he word Induction is employed in this work, as an undue extension of 
m “not only to the cases in which the general induction is consciously 
t to a particular instance, but to the cases in which the particular instance 
with by means of experience in that rude sense in which experience can 
es of brutes, and in which of course we can in no way imagine that the 
‘ossessed or understood as a general proposition.” This use of the term 
48 a “confusion of knowledge with practical tendencies.” 

sclaim, as strongly as Dr. Whewell can do, the application of such terms 
(ction, inference, or reasoning, to operations performed by mere instinct, 
i from an animal impulse, without the exertion of any intelligence. But 
ve no ground for confining the use of those terms to cases in which the 
¢ is drawn in the forms and with the precautions required by scientific 
iy. To the idea of Science, an express recognition and distinct appre- 
Cof general laws as such, is essential : but nine-tenths of the conclusions 
yom experience in the course of practical life, are drawn without any 
2ognition : they are direct inferences from known cases, to @ case 
I to be similar. I have endeavoured to show that this is not only as 
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We shall fall into no error, then, if in treating of Indueti 
we limit our attention to the establishment of general prop. 
tions. The principles and rules of Induction as directed tot 
end, are the principles and rules of all Induction ; and the lo 
of Science is the universal Logic, applicable to all inquiries : 
which man can engage. | 


legitimate an operation, but substantially the same operation, as that of asce: 
ing from known cases to a general proposition ; except that the latter pro 
has one great security for correctness which the former does not possess. 1 
Science, the inference must necessarily pass through the intermediate stag 
a general proposition, because Science wants its conclusions for record, and 
for instantaneous use. But the inferences drawn for the guidance of pri 
affairs, by persons who would often be quite incapable of expressing in w 
ceptionable terms the corresponding generalizations, may and frequently) 
exhibit intellectual powers quite equal to any which have ever been disp 
in Science: and if these inferences are not inductive, what are they? 
limitation imposed on the term by Dr. Whewell seems perfectly ar 
neither justified by any fundamental distinction between what he includ 
what he desires to exclude, nor sanctioned by usage, at least from the tim 
Reid and Stewart, the principal legislators (as far as the English languag? | 
concerned) of modern metaphysical terminology. PS 


CHAPTER II. 


OF INDUCTIONS IMPROPERLY SO CALLED. 
| 
§ 1. Inpucrioy, then, is that operation of the mind, by 
sh we infer that what we know to be true in a particular 
or cases, will be true in all cases which resemble the former 
tertain assignable respects. In other words, Induction is 
process by which we conclude that what is true of certain 
viduals of a class is true of the whole class, or that what 
ue at certain times will be true in similar circumstances at 
imes. 
This definition excludes from the meaning of the term In- 
don, various logical operations, to which it is not unusual 
oply that name. 
nduction, as above defined, is a process of inference: it 
2eds from the known to the unknown; and any operation 
ving no inference, any process in which what seems the 
a is no wider than the premises from which it is 


in, does not fall within the meaning of the term. Yet in 
sommon books of Logic we find this laid down as the 
\ perfect, indeed the only quite perfect, form of induction. 
jose books, every process which sets out from a less general 
Herminates in a more general expression,—which admits 
ving stated in the form, “This and that A are B, there- 
every A is B,’—is called an induction, whether any- 
be really concluded or not: and the induction is as- 
| not to be perfect, unless every single individual of 
‘ass A is included in the antecedent, or premise: that is, 
is what we affirm of the class has already been ascer- 
- to be true of every individual in it, so that the 
lal conclusion is not really a conclusion, but a mere 
irtion of the premises. If we were to say, All the 
's shine by the sun’s light, from observation of each 
ree 21 
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separate planet, or All the Apostles were Jews, becau 
this is true of Peter, Paul, John, and every other apostle, 
these, and such as these, would, in the phraseology in que 
tion, be called perfect, and the only perfect, Inductior 
This, however, is a totally different kind of induction fro 
ours; it is not an inference from facts known to facts u. 
known, but a mere short-hand registration of facts know 
The two simulated arguments which we have quoted, are n) 
generalizations ; the propositions purporting to be conclusio: 
from them, are not really general propositions. A gener 
proposition is one in which the predicate is affirmed or deni 
of an unlimited number of individuals ; namely, all, wheth 
few or many, existing or capable of existing, which posse 
the properties connoted by the subject of the propositio 
«All men are mortal” does not mean all now living, but @ 
men past, present, and to come. When the signification 
the term is limited so as to render it a name not for a 
and every individual falling under a certain general desert: 
tion, but only for each of a number of individuals designat: 
as such, and as it were counted off individually, the propos 
tion, though it may be general in its language, is no gener 
proposition, but merely that number of singular proposition 
written in an abridged character. The operation may be vei 
useful, as most forms of abridged notation are; but it 1s 1 
part of the investigation of truth, though often bearing f 
important part in the preparation of the materials for th 
investigation. | 
As we may sum up a definite number of singular propo: 
tions in one proposition, which will be apparently, but ) 
really, general, so we may sum up a definite number of gene! 
propositions in one proposition, which will be apparently, by 
not really, more general. If by a separate induction appli} 
to every distinct species of animals, it has been establish 
that each possesses a nervous system, and we affirm thereup' 
that all animals have a nervous system; this looks like” 
generalization, tnough as the conclusion merely affirms of ¢ | 
what has already been affirmed of each, it seems to tell | 
nothing but what we knew before. A distinction howev 
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st be made. If in concluding that all animals have a 
vous system, we mean the same thing and no more as if 
shad said “all known animals,” the proposition is not 
eral, and the process by which it is arrived at is not in- 
tion. But if our meaning is that the observations made 
he various species of animals have discovered to us a law 
mimal nature, and that we are in a condition to say that a 
rous system will be found even in animals yet undiscovered, 
Indeed is an induction; but in this case the general pro- 
tion contains more than the sum of the special proposi- 
's from which it is inferred. The distinction is still more 
ibly brought out when we consider, that if this real gene- 
sation be legitimate at all, its legitimacy probably does not 
rire that we should have examined without exception every 
in species. It is the number and nature of the instances, 
‘not their being the whole of those which happen to be 
wn, that makes them sufficient evidence to prove a general 
' while the more limited assertion, which stops at all 
wm animals, cannot be made unless we have rigorously 
fed it in every species. In like manner (to return to a 
her example) we might have inferred, not that all the 
ets, but that all planets, shine by reflected light: the 
rer is no induction ; the latter is an induction, and a bad 
‘being disproved by the case of double stars—self-luminous 


‘es which are properly planets, since they revolve round a 
te. 


2. There are several processes used in mathematics 
|h require to be distinguished from Induction, being not 
hquently called by that name, and being so far similar to 
(ction properly so called, that the propositions they lead 
ve really general propositions. For example, when we 
Y proved with respect to the circle, that a straight line 
Lt meet it in more than two points, and when the same 
1 has been successively proved of the ellipse, the parabola, 
lhe hyperbola, it may be laid down as an universal pro- 
WOE the sections of the cone. The distinction drawn in 
YO previous examples can have no place here, there being 
| 21-2 
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4 
| 
no difference between all known sections of the cone and, , 
sections, since a cone demonstrably cannot be intersected 
a plane except in one of these four lines. It would be dif 
cult, therefore, to refuse to the proposition arrived at, the nat 
of a generalization, since there is no room for any generaliz 
tion beyond it. But there is no induction, because there is) 
inference: the conclusion is a mere summing up of what w 
asserted in the various propositions from which it is dray 
A case somewhat, though not altogether, similar, is the pre 
of a geometrical theorem by means of a diagram. Wheth 
the diagram be on paper or only in the imagination, 
demonstration (as formerly observed*) does not prove direct 
the general theorem ; it proves only that the conclusion, whir 
the theorem asserts generally, is true of the particular triang 
or circle exhibited in the diagram ; but since we perceive th 
in the same way in which we have proved it of that cirele, 
might also be proved of any other circle, we gather up in 
one general expression all the singular propositions susceptit 
of being thus proved, and embody them in an universal pr 
position. Having shown that the three angles of the trang 
ABO are together equal to two right angles, we conclude th 
this is true of every other triangle, not because it is true 
ABC, but for the same reason which proved it to be tr 
of ABC. If this were to be called Induction, an approprié 
name for it would be, induction by parity of reasoning. Bi 
the term cannot properly belong to it; the characteris’ 
quality of Induction is wanting, since the truth obtains 
though really general, is not believed on the evidence of pe 
ticular instances. We do not conclude that all triangles ha’ 
the property because some triangles have, but from the ulteri 
demonstrative evidence which was the ground of our conv’ 
tion in the particular instances. 

There are nevertheless, in mathematics, some examples! 
so-called Induction, in which the conclusion does bear t) 
appearance of a generalization grounded on some of the pi 
ticular cases included in it. A mathematician, when he }} 


j 
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ulated a sufficient number of the terms of an algebraical 
rithmetical series to have ascertained what is called the law 
she series, does not hesitate to fill up any number of the 
seeding terms without repeating the calculations. But I 
rehend he only does so when it is apparent from @ priori 
siderations (which might be exhibited in the form of 
ionstration) that the mode of formation of the subsequent 
1s, each from that which preceded it, must be similar to 
formation of the terms which have been already calculated. 
| when the attempt has been hazarded without the sanction 
uch general considerations, there are instances on record in 
ch it has led to false results. 

It is said that Newton discovered the binomial theorem 
nduction ; by raising a binomial successively to a certain 
iber of powers, and comparing those powers with one 
ther until he detected the relation in which the algebraic 
qula of each power stands to the exponent of that power, 
‘to the two terms of the binomial. The fact is not im- 
yable: but a mathematician like Newton, who seemed to 
ve per saltum at principles and conclusions that ordinary 
hematicians only reached by asuccession of steps, certainly 
d not have performed the comparison in question without 
fi led by it to the &@ priori ground of the law; since any 
who understands sufficiently the nature of multiplication 
enture upon multiplying several lines of symbols at one 
Prion, cannot but perceive that in raising a binomial to a 
br, the coefficients must depend on the laws of permuta- 
and combination: and as soon as this is recognised, the 
rem i is demonstrated. Indeed, when once it was seen that 
ilaw prevailed in a few of the lower powers, its identity 
| the law of permutation would at once suggest the con- 
rations which prove it to obtain universally. Even, 
sfore, such cases as these, are but examples of what I 
called Induction by parity of reasoning, that is, not 
ly Induction, because not involving Wordle of a general 


fosition from particular instances. 
: 
} 


}) 3. ihare remains a third improper use of the term 
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Induction, which it is of real importance to clear up, beca 
the theory of Induction has been, in no ordinary degree, ¢ 
fused by it, and because the confusion is exemplified in 
most recent and elaborate treatise on the inductive philosoy 
which exists in our language. The error in question is t 
of confounding a mere description, by general terms, of a 
of observed phenomena, with an induction from them. 

Suppose that a phenomenon consists of parts, and ¢ 
these parts are only capable of being observed separately, ¢ 
as it were piecemeal. When the observations have been ma 
there is a convenience (amounting for many purposes t 
necessity) in obtaining a representation of the phenomenon 
a whole, by combining, or as we may say, piecing th 
detached fragments together. A navigator sailing in- 
midst of the ocean discovers land: he cannot at first, 
by any one observation, determine whether it is a contin 
or an island ; but he coasts along it, and after afew days fi 
himself to have sailed completely round it : he then pronoun 
it an island. Now there was no particular time or place 
observation at which he could perceive that this land 1 
entirely surrounded by water: he ascertained the fact by 
succession of partial observations, and then selected a i 
expression which summed up in two or three words ¢ 
whole of what he so observed. But is there anything of ’ 
nature of an induction in this process? Did he infer anythi 
that had not been observed, from something else which ha 
Certainly not. He had observed the whole of what the p 
position asserts. That the land in question is an island, 
not an inference from the partial facts which the navigators 
in the course of his circumnavigation; it is the facts the 
selves; it is a summary of those facts; the description 
a ante fact, to which those simpler ones are as the parts 
a whole. 

Now there is, I conceive, no difference in kind between ti 
simple operation, and that by which Kepler ascertained ‘ 
nature of the planetary orbits: and Kepler's operation, all 
least that was characteristic in it, was not more an induct 
act than that of our supposed navigator. 


i 
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The object of Kepler was to determine the real path 
cribed by each of the planets, or let us say by the planet 
rs (since it was of that body that he first established the 
/ of his three laws which did not require a comparison 
janets). To do this there was no other mode than that of 
ct observation: and all which observation could do was to 
ertain a great number of the successive places of the planet ; 
ather, of its apparent places. That the planet occupied 
cessively all these positions, or at all events, positions which 
duced the same impressions on the eye, and that it passed 
n one of these to another insensibly, and without any 
arent breach of continuity ; thus much the senses, with the 
of the proper instruments, could ascertain. What Kepler 
more than this, was to find what sort of a curve these dif- 
nt points would make, supposing them to be all joined 
esther. He expressed the whole series of the observed 
ses of Mars by what Dr. Whewell calls the general concep- 
of an ellipse. This operation was far from being as easy 
hat of the navigator who expressed the series of his obser- 
ons on successive points of the coast by the general con- 
ton of an island. But itis the very same sort of operation ; 
if the one is not an induction but a description, this must 
be true of the other. 

The only real induction concerned in the case, consisted in 
tring that because the observed places of Mars were cor- 
ly represented by points in an imaginary ellipse, therefore 
*s would continue to revolve in that same ellipse ; and in 
cluding (before the gap had been filled up by further obser- 
ons) that the positions of the planet during the time which 
tvened between two observations, must have coincided 
1 the intermediate points of the curve. For these were 
3 which had not been directly, observed. They were 
rences from the observations ; facts inferred, as distin- 
hed from facts seen. But these inferences were so far 
1 being a part of Kepler's philosophical operation, that 
had been drawn long before he was born. Astronomers 
long known that the planets periodically returned to the 
e places. When this had been ascertained, there was no 
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induction left for Kepler to make, nor did he make any fur 
induction. He merely applied his new conception to the f 
inferred, as he did to the facts observed. Knowing alte 
that the planets continued to move in the same paths; w 
he found that an ellipse correctly represented the past p 
he knew that it would represent the future path. In findi 
compendious expression for the one set of facts, he found 
for the other: but he found the expression only, not 
inference; nor did he (which is the true test of a gen 
truth) add anything to the power of prediction already 
sessed. 


§ 4. The descriptive operation which enables a num 
of details to be summed up in a single proposition, 
Whewell, by an aptly chosen expression, has termed 
Colligation of Facts. In most of bis observations concern 
that mental process I fully agree, and would gladly tram 
all that portion of his book into my own pages. I only th 
him mistaken in setting up this kind of operation, wh 
according to the old and received meaning of the term, is: 
induction at all, as the type of induction generally ; and lay 
down, throughout his work, as principles of induction, » 
principles of mere colligation. 

Dr. Whewell maintains that the general proposition wh 
binds together the particular facts, and makes them, as 
were, one fact, is not the mere sum of those facts, but sot 
thing more, since there is introduced a conception of | 
mind, which did not exist in the facts themselves. “1 
particular facts,” says he,* “are not merely brought togeth 
but there is a new element added to the combination by 1 
very act of thought by which they are combined, . . . Wh 
the Greeks, after long observing the motions of the plane 
saw that these motions might be rightly considered as pi 
duced by the motion of one wheel revolving in the inside 
another wheel, these wheels were creations of their mint 
added to the facts which they perceived by sense. And ev 


* Novum Organum Renovatum, pp. 72, 78. 
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1¢ wheels were no longer supposed to be material, but 
reduced to mere geometrical spheres or circles, they 
not the less products of the mind alone,—something 
tional to the facts observed. The same is the case in 
other discoveries. The facts are known, but they are 
lated and unconnected, till the discoverer supplies from 
own store a principle of connexion. The pearls are 
, but they will not hang together till some one provides 
tring.” 

set me first remark that Dr. Whewell, in this passage, 
ls together, indiscriminately, examples of both the pro- 
s which I am endeavouring to distinguish from one 
ner. When the Greeks abandoned the supposition that 
planetary motions were produced by the revolution of 
rial wheels, and fell back upon the idea of “mere geo- 
ical spheres or circles,” there was more in this change of 
on than the mere substitution of an ideal curve for a 
ical one. There was the abandonment of a theory, and 
eplacement of it by a mere description. No one would 
. of calling the doctrine of material wheels a mere de- 
ion. That doctrine was an attempt to point out the 
by which the planets were acted upon, and compelled to 
in their orbits. But when, by a great step in philosophy, 
nateriality of the wheels was discarded, and the geome- 
forms alone retained, the attempt to account for the 
ms was given up, and what was left of the theory was a 
description of the orbits. The assertion that the planets 
carried round by wheels revolving in the inside of other 
Is, gave place to the proposition, that they moved in the 
lines which would be traced by bodies so carried: which 
A mere mode of representing the sum of the observed 
; as Kepler's was another and a better mode of repre- 
1g the same observations. 

18 true that for these simply descriptive operations, as well 
the erroneous inductive one, a conception of the mind was 
red. The conception of an ellipse must have presented 
to Kepler’s mind, before he could identify the planetary 
with it. According to Dr. Whewell, the conception 
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was something added to the facts. He expresses himself 
if Kepler had put something into the facts by his mode 
conceiving them. But Kepler did no such thing. The elli 
was in the facts before Kepler recognised it; just as the isl; 
was an island before it had been sailed round. Kepler did 
put what he had conceived into the facts, but saw it in th 
A conception implies, and corresponds to, something conceiy, 
and though the conception itself is not in the facts, but in. 
mind, yet if itis to convey any knowledge relating to th 
it must be a conception of something which really is in 

facts, some property which they actually possess, and wh 
they would manifest to our senses, if our senses were able 
take cognizance of it. If, for instance, the planet left beh 
it in space a visible track, and if the observer were in a fi: 
position at such a distance from the plane of the orbit 
would enable him to see the whole of it at once, he would 
it to be an ellipse; and if gifted with appropriate instrume 
and powers of locomotion, he could prove it to be such 

measuring its different dimensions. Nay, further: if © 
track were visible, and he were so placed that he could see 

parts of it in succession, but not all of them at once, he mi 
be able, by piecing together his successive observations, 
discover both that it was an ellipse and that the planet mor 
in it. The case would then exactly resemble that of the na 
gator who discovers the land to be an island by sailing rot 
it. Ifthe path was visible, no one I think would dispute t 
to identify it with an ellipse is to describe it: and I cam 
see why any difference should be made by its not being direc 
an object of sense, when every point in it is as exact asc 
tained as if it were so. 

Subject to the indispensable condition which has j 
been stated, I cannot conceive that the part which cone 
tions have in the operation of studying facts, has ever b 
overlooked or undervalued. No one ever disputed that 
order to reason about anything we must have a concept 
of it; or that when we include a multitude of things unde 
general expression, there is implied in the expression 
conception of something common to those things., But 
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0 means follows that the conception is necessarily pre- 
tent, or constructed by the mind out of its own materials. 
je facts are rightly classed under the conception, it is 
use there is in the facts themselves something of which 
conception is itself a copy; and which if we cannot 
tly perceive, it is because of the limited power of our 
ns, and not because the thing itself is not there. The 
eption itself is often obtained by abstraction from the 
facts which, in Dr. Whewell’s language, it is afterwards 
d in to connect. This he himself admits, when he 
rves, (which he does on several occasions,) how great a 
ce would be rendered to the science of physiology by 
philosopher ‘who should establish a precise, tenable, 
consistent conception of life.”* Such a conception can 
be abstracted from the phenomena of life itself; from 
ery facts which it is put in requisition to connect. In 
cases (no doubt), instead of collecting the conception 
the very phenomena which we are attempting to col- 
, we select it from among those which have been pre- 
ly collected by abstraction from other facts. In the 
nce of Kepler's laws, the latter was the case. The facts 
;out of the reach of being observed, in any such manner 
ould have enabled the senses to identify directly the 
of the planet, the conception requisite for framing a 
ral description of that path could not be collected by 
action from the observations themselves; the mind had 
ipply hypothetically, from among the conceptions it 
btained from other portions of its experience, some one 
1 would correctly represent the series of the observed 

Tt had to frame a supposition respecting the general 
@ of the phenomenon, and ask itself, If this be the 
‘al description, what will the details be? and then com- 
these with the details actually observed. If they agreed, 
typothesis would serve for a description of the pheno- 
n: if not, it was necessarily abandoned, and another tried. 
such a case as this which gives rise to the doctrine that 
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the mind, in framing the descriptions, adds something of 
own which it does not find in the facts. | 

Yet it is a fact surely, that the planet does desers 
an ellipse; and a fact which we could see, if we had adequ: 
visual organs and a suitable position. Not having thé 
advantages, but possessing the conception of an ellipse, | 
(to express the meaning in less technical language) knows 
what an ellipse was, Kepler tried whether the observed plas 
of the planet were consistent with such a path. He foul 
they were so; and he, consequently, asserted as a fact that i 
planet ered in an ellipse. But this fact, which Kepler ( 
not add to, but found in, the motions of the planet, name, 
that it occupied in succession the various points in the circu: 
ference of a given ellipse, was the very fact, the separate pa 
of which had been separately observed ; it was the sum of i: 
different observations. 

Having stated this fundamental difference between : y 
opinion and that of Dr. Whewell, I must add, that his accott 
of the manner in which a conception is selected, suitable. 
express the facts, appears to me perfectly just. The experiel 
of all thinkers will, I believe, testify that the process 3 
tentative; that it consists of a succession of guesses; Maj 
being rejected, until one at last occurs fit to be chosen. '? 
know from Kepler himself that before hitting upon the “ e- 
ception” of an ellipse, he tried nineteen other imaginary pati 
which, finding them inconsistent with the observations, 
was obliged to reject. But as Dr. Whewell truly says, 
successful hypothesis, though a guess, ought generally to 2 
called, not a lucky, but a skilful guess. The guesses whi 
serve to give mental unity and wholeness to a chaos | 
scattered particulars, are accidents which rarely occur 10 ¢ 
minds but those abounding in knowledge and disciplined: 
intellectual combinations. | 

How far this tentative method, so indispensable as a me's 
to the colligation of facts for purposes of description, adn 
of application to Induction itself, and what functions bel 
to it in that department, will be considered in the chapte 
the present Book which .relates to Hypotheses. On the } 
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_ occasion we have chiefly to distinguish this process of 
igation from Induction properly so called; and that the 
nection may be made clearer, it is well to advert to a 
ous and interesting remark, which is as strikingly true of 
former operation, as it appears to me unequivocally false of 
latter. 

in different stages of the progress of knowledge, philoso- 
s have employed, for the colligation of the same order of 
, different conceptions. The early rude observations of 
heavenly bodies, in which minute precision was neither 
ned nor sought, presented nothing inconsistent with the 
sentation of the path of a planet as an exact circle, having 
varth forits centre. As observations increased in accuracy, 
facts were disclosed which were not reconcileable with this 
le supposition; for the colligation of those additional 
, the supposition was varied; and varied again and again 
cts became more numerous and precise. The earth was 
ved from the centre to some other point within the circle : 
lanet was supposed to revolve in a smaller circle called 
ieycle, round an imaginary point which revolved in a circle 
1 the earth: in proportion as observation elicited fresh 
contradictory to these representations, other epicycles and 
excentrics were added, producing additional complica- 
‘until at last Kepler swept all these circles away, and 
ituted the conception of an exact ellipse. Even this is 
not to represent with complete correctness the accurate 
vations of the present day, which disclose many slight 
ions from an orbit exac tly elliptical. Now Dr. Whewell 
marked that these successive general expressions, though 
ently so conflicting, were all correct: they all answered 
pose of colligation ; they all enabled the mind to repre- 
\o itself with facility, and by a simultaneous glance, the 
body of facts ut the time ascertained: each in its turn 
as a correct description of the phenomena, so far as the 
had up to that time taken cognizance of them. If a 
ity afterwards arose for discarding one of these general 
ptions of the planet’s orbit, and framing a different 
aary line, by which to express the series of observed posi- 
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tions, it was because a number of new facts had now be 
added, which it was necessary to combine with the old fav 
into one general description. But this did not affect the ci 
rectness of the former expression, considered as a general stal 
ment of the only facts which it was intended to represent. Al 
so true is this, that, as is well remarked by M. Comte, thé 
ancient generalizations, even the rudest and most imperfect | 
them, that of uniform movement in a circle, are so far fro 
being entirely false, that they are even now habitually e 
ployed by astronomers when only a rough approximation | 
correctness is required. “ L’astronomie moderne, en ¢ 
truisant sans retour les hypothéses primitives, envisagé 
comme lois réelles du monde, a soigneusement maintenu le 
valeur positive et permanente, la propriété de représenter cor 
modément les phénoménes quand il sagit d'une premié 
ébauche. Nos ressources & cet égard sont méme bien pl 
étendues, précisément a cause que nous ne nous faisons auc 
illusion sur la réalité des hypothéses; ce qui nous perm 
d’employer'sans scrupule, en chaque cas, celle que nous Jugee 
la plus avantageuse. * 

Dr. Whewell’s remark, therefore, is philosophically corre. 
Successive expressions for the colligation of observed facts, | 
in other words, successive descriptions of a phenomenon as. 
whole, which has been observed only in parts, may, thou) 
conflicting, be all correct as far as they go. But it wou 
surely be absurd to assert this of conflicting inductions. 

The scientific study of facts may be undertaken for tht 
different purposes: the simple description of the facts; th 
explanation; or their prediction: meaning by predictic 
the determination of the conditions under which similar fa: 
may be expected again to occur. To the first of these th: 
operations the name of Induction does not properly belon 
to the other two it does. Now, Dr. Whewell’s observa 
true of the first alone. Considered as a mere description, ¢ 
circular theory of the heavenly motions represents perfec) 
well their general features: and by adding epicycles with 
oe 
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it, those motions, even as now known to us, might be ex- 
sed with any degree of accuracy that might be required. 
elliptical theory, as a mere description, would have a great 
antage in point of simplicity, and in the consequent facility 
soncelving it and reasoning about it; but it would not 
ly be more true than the other. Different descriptions, 
efore, may be all true: but not, surely, different explana- 
s. he doctrine that the heavenly bodies moved by a 
1e inherent in their celestial nature; the doctrine that 
-were moved by impact, (which led to the hypothesis of 
ices as the only impelling force capable of whirling bodies 
reles,) and the Newtonian doctrine, that they are moved 
he composition of a centripetal with an original projectile 
»; all these are explanations, collected by real induction 
supposed parallel cases; and they were all successively 
ved by philosophers, as scientific truths on the subject 
@ heavenly bodies. Can it be said of these, as was said 
1e different descriptions, that they are all true as far as 
go? Is it not clear that only one can be true in any 
se, and the other two must be altogether false? So much 
xplanations: let us now compare different predictions : 
irst, that eclipses will occur when one planet or satellite 
situated as to cast its shadow upon another ; the second, 
they will occur when some great calamity is impending 
imankind. Do these two doctrines only differ in the 
'e of their truth, as expressing real facts with unequal 


'es of accuracy ? Assuredly the one is true, and the other 


‘utely false.* 
j Se nee 


1 


Pr. Whewell, in his reply, contests the distinction here drawn, and 
ins, that not only different descriptions, but different explanations of a 
tenon, may all be true. Of the three theories respecting the motions 
heavenly bodies, he says (Philosophy of Discovery, p. 231): ‘ Un- 
ily all these explanations may be true and consistent with each other, 
uld be so if each had been followed out so as to show in what manner it 


I) 
Scessfully modified, so that it came to coincide in its results with the 
- of an inverse-quadratic centripetal force. . . . When this point was 


1, the vortex was merely a machinery, well or ill devised, for producing 
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In every way, therefore, it is evident that to explain | 
duction as the colligation of facts by means of appropri: 


conceptions, that is, conceptions which will really expr 
eee 
such a centripetal force, and therefore did not contradict the doctrine of a ¢ 
tripetal force. Newton himself does not appear to have been averse to explain; 
gravity by impulse. So little is it true that if one theory be true the other m| 
be false. The attempt to explain gravity by the impulse of streams of parti: 
flowing through the universe in all directions, which I have mentioned in : 
Philosophy, is so far from being inconsistent with the Newtonian theory, thal 
is founded entirely upon it. And even with regard to the doctrine, that | 
heavenly bodies move by an inherent virtue ; if this doctrine had been mi: 
tained in any such way that it was brought to agree with the facts, the inher! 
virtue must have had its laws determined ; and then it would have been fo 
that the virtue had a reference to the central body ; and so, the ‘inher 
virtue’ must have coincided in its effect with the Newtonian force ; and th 
the two explanations would agree, except so far as the word ‘inherent’ 
concerned. And if such a part of an earlier theory as this word inherent ii 
cates, is found to be untenable, it is of course rejected in the transition 
later and more exact theories, in Inductions of this kind, as well as in what ] 
Mill calls Descriptions. There is, therefore, still no validity discoverable in. 
distinction which Mr. Mill attempts to draw between descriptions like Kepl 
law of elliptical orbits, and other examples of induction.” 

If the doctrine of vortices had meant, not that vortices existed, but 0) 
that the planets moved in the same manner as if they had been whirled 
vortices ; if the hypothesis had been merely a mode of representing the fav, 
not an attempt to account for them ; if, in short, it had been only a Desc 
tion ; it would, no doubt, have been reconcilable with the Newtonian theory. 1 
vortices, however, were not a mere aid to conceiving the motions of the plane 
but a supposed physical agent, actively impelling them ; a material fact, whi 
might be true or not true, but could not be both true and not true. Accord 
to Descartes’ theory it was true, according to Newton's it was not true. | 
Whewell probably means that since the phrases, centripetal and projectile for 
do not declare the nature but only the direction of the forces, the N wl 
theory does not absolutely contradict any hypothesis which may be fran 
respecting the mode of their production. The Newtonian theory, regarded é 
mere description of the planetary motions, does not; but the Newton 
theory as an explanation of them does. For in what does the explanation ¢ 
sist? In ascribing those motions to a general law which obtains between 
particles of matter, and in identifying this with the law by which bodies fal 
the ground. If the planets are kept in their orbits by a force which dré 
the particles composing them towards every other particle of matter, 
the solar system, they are not kept in those orbits by the impulsive force 
certain streams of matter which whirl them round. The one explanat 
absolutely excludes the other. Hither the planets are not moved by vortit 
or they do not move by a law common to all matter. It is impossible that b, 
opinions can be true. As well might it be said that there is no contradict, 
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m, is to confound mere description of the observed facts 
h inference from those facts, and ascribe to the latter what 
| characteristic property of the former. 
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reen the assertions, that a man died because somebody killed him, and that 
ied a natural death. 
30, again, the theory that the planets move by a virtue inherent in their 
tial nature, is incompatible with either of the two others ; either that of 
being moved by vortices, or that which regards them as moving by a 
arty which they have in common with the earth and all terrestrial bodies. 
Whewell says, that the theory of an inherent virtue agrees with Newton’s 
| the word inherent is left out, which of course it would be (he says) if 
nd to be untenable.” But leave that out, and where is the theory? The 
inherent ¢s the theory. When that is omitted, there remains nothing 
%t that the heavenly bodies move by “‘a virtue,’’ i.e. by a power of some 
, or by virtue of their celestial nature, which directly contradicts the doc- 
that terrestrial bodies fall by the same law. 
* Dr. Whewell is not yet satisfied, any other subject will serve equally well 
‘this doctrine. He will hardly say that there is no contradiction between 
‘nission theory and the undulatory theory of light; or that there can be 
one and two electricities ; or that the hypothesis of the production of 
gher organic forms by development from the lower, and the supposition 
varate and successive acts of creation, are quite reconcilable ; or that the 
7 that volcanoes are fed from a central fire, and the doctrines which 
e them to chemical action at a comparatively small depth below the 
surface, are consistent with one another, and all true as far as they go. 
‘different explanations of the same fact cannot both be true, still less, 
, can different predictions. Dr. Whewell quarrels (on what ground it is 
cessary here to consider) with the example I had chosen on this point, 
unks an objection to an illustration a sufficient answer to a theory. 
dles not liable to his objection are easily found, if the proposition that 
ting predictions cannot both be true, can be made clearer by any examples. 
se the phenomenon to be a newly-discovered comet, and that one astro 


» were both he 
} Opponents true prophets? Were the predictions which foretold the 


's of railways and steamships, and those which averred that the Atlantic 
ever be crossed by steam navigation, nora 
n hour, both (in Dr. Whewell’ 
vee 

} Whewell sees no distinction between holdin 


on of fact, and merely employing different analogies to facilitate the 
ion of the same fact. The case of different Inductions belongs to the 
‘lass, that of different Descriptions to the latter. 
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railway train propelled ten 
8 words) “true, and consistent with one 
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There is, however, between Colligation and Induction 
real correlation, which it is important to conceive correc 
Colligation is not always induction ; but induction is alw: 
colligation. The assertion that the planets move in ellips 
was but a mode of representing observed facts ; it was but 
colligation ; while the assertion that they are drawn, or tei 
towards the sun, was the statement of a new fact, infer 
by induction. But the induction, once made, accomplis! 
the purposes of colligation likewise. It brings the sa 
facts, which Kepler had connected by his conception of, 
ellipse, under the additional conception of bodies acted up 
by a central force, and serves therefore as a new bond 
connexion for those facts; a new principle for their class 
cation. | 

Further, the descriptions which are improperly confound 
with induction, are nevertheless a necessary preparation 
induction; no less necessary than correct observation of | 
facts themselves. Without the previous colligation of detach 
observations by means of one general conception, we 60 
never have obtained any basis for an induction, except in { 
case of phenomena of very limited compass. We should 1 
be able to affirm any predicates at all, of a subject incapal 
of being observed otherwise than piecemeal: much less eo 
we extend those predicates by induction to other similar st 
jects. Induction, therefore, always presupposes, not only tl 
the necessary observations are made with the necessary ac 
racy, but also that the results of these observations are, SO 
as practicable, connected together by general descriptio 
enabling the mind to represent to itself as wholes whate 
phenomena are capable of being so represented. 


§ 5. Dr. Whewell has replied at some length to the p 
ceding observations, re-stating his opinions, but without 
far as I can perceive) adding anything material to his for 
arguments. Since, however, mine have not had the g¢ 
fortune to make any impression upon him, I will subjoi 
few remarks, tending to show more clearly in “ne our di 
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e of opinion consists, as well as, in some measure, to 
unt for it. 
Nearly all the definitions of induction, by writers of autho- 
make it consist in drawing inferences from known cases 
nknown ; affirming of a class, a predicate which has been 
d true of some cases belonging to the class ; concluding, 
use some things have a certain property, that other things 
h resemble them have the same property—or because a 
3 has manifested a property at a certain time, that it has 
will have that property at other times. 
t will scarcely be contended that Kepler's operation was 
aduction in this sense of the term. The statement, that 
moves in an elliptical orbit, was no generalization from 
idual cases to a class of cases. Neither was it an exten- 
to all time, of what had been found true at some par- 
ar time. The whole amount of generalization which the 
admitted of, was already completed, or might have been 
Long before the elliptic theory was thought of, it had 
ascertained that the planets returned periodically to the 
apparent places; the series of these places was, or might 
been, completely determined, and the apparent course of 
planet marked out on the celestial globe in an uninter- 
d line. Kepler did not extend an observed truth to 
eases than those in which it had been observed: he did 
iden the subject uf the proposition which expressed the 
ved facts. ‘The alteration he made was in the predicate. 
ad of saying, the successive places of Mars are go and so, 
immed them up in the statement, that the successive 
3 of Mars are points in an ellipse. It is true, this state- 
as Dr. Whewell says, was not the sum of the observa: 
merely ; it was the sum of the observations seen under a 
oint of view.* But it was not the sum of more than the 
vations, as areal induction is. It took in no eases but 
which had been actually observed, or which could have 
inferred from the observations before the new point of 
oresented itself. There was not that transition from 
ee 
* Phil. of Discov. p. 256. 
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known cases to unknown, which constitutes Induction in 
original and acknowledged meaning of the term. | 
Old definitions, it is true, cannot prevail against | 
knowledge: and if the Keplerian operation, as a logical i 
cess, be really identical with what takes place in ackn 
ledged induction, the definition of induction ought to be 
widened as to take it in; since scientific language ought 
adapt itself to the true relations which subsist between. 
things it is employed to designate. Here then it is th: 
am at issue with Dr. Whewell. He does think the operati 
identical. He allows of no logical process in any case of 
duction, other than what there was in Kepler's case, nam 
guessing until a guess is found which tallies with the fac 
and accordingly, as we shall see hereafter, he rejects all can 
of induction, because it is not by means of them that we gu 
Dr. Whewell’s theory of the logic of science would be ¥ 
perfect if it did not pass over altogether the question’ 
Proof. But in my apprehension there is such a thing as pr 
and inductions differ altogether from descriptions im 1 
relation to that element. Induction is proof; it is inferr 
something unobserved from something observed: it requi 
therefore, an appropriate test of proof; and to prove 
test, is the special purpose of inductive logic. When, on 
contrary, we merely collate known observations, and, ih 
Whewell’s phraseology, conect them by means of a new e 
ception ; if the conception does serve to connect the obser 
tions, we have all we want. As the proposition in wet 
is embodied pretends to no other truth than what it 0 
share with many other modes of representing the same a 
to be consistent with the facts is all it requires: it neit 
needs nor admits of proof; though it may serve to prove ot 
things, inasmuch as, by placing the facts in mental connex 
with other facts, not previously seen to resemble them, it a 
milates the case to another class of phenomena, concem 
which real Inductions have already been made. Thus K 
ler’s so-called law brought the orbit of Mars into the d 
ellipse, and by doing so, proved all the properties of an elli 


Bie 


INDUCTIONS IMPROPERLY SO CALLED. 341 


e true of the orbit: but in this proof Kepler’s law supplied 
minor premise, and not (as is the case with real Induc- 
s) the major. 
Dr. Whewell calls nothing Induction where there is not a 
mental conception introduced, and everything induction 
re there is. But this is to confound two very different 
gs, Invention and Proof. The introduction of a new con- 
ion belongs to Invention: and invention may be required 
ny operation, but is the essence of none. A new concep- 
may be introduced for descriptive purposes, and so it may 
inductive purposes. But it is so far from constituting 
ction, that induction does not necessarily stand in need 
Most inductions require no conception but what was 
ent in every one of the particular instances on which the 
ction is grounded. That all men are mortal is surely an 
ctive conclusion; yet no new conception is introduced by 
Whoever knows that any man has died, has all the con- 
ons involved in the inductive generalization. But Dr. 
well considers the process of invention which consists in 
ing a new conception consistent with the facts, to be not 
ly a necessary part of all induction, but the whole of it. 
"he mental operation which extracts from a number of 
shed observations certain general characters in which the 
‘ved phenomena resemble one another, or resemble other 
iE facts, is what Bacon, Locke, and most subsequent 
physicians, have understood by the word Abstraction. A 
‘al expression obtained by abstraction, connecting known 
by means of common characters, but without concluding 
\them to unknown, may, I think, with strict logical cor- 
ss, be termed a Description; nor do I know in what 
‘way things can ever be described. My position, how- 
‘does not depend on the employment of that particular 
; I am quite content to use Dr. Whewell’s term Colli- 
ie or the more general phrases, “mode of representing, 
expressing, phenomena :” provided it be clearly seen 


the process is not Induction, but something radically 
ont. 
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What more may usefully be said on the subject of Col 
tion, or of the correlative expression invented by Dr. Whe 
the Explication of Conceptions, and generally on the sul 
of ideas and mental representations as connected with thes 
of facts, will find a more appropriate place in the Fourth B 
on the Operations Subsidiary to Induction: to which the re 
must refer for the removal of any difficulty which the Ly 
discussion may have left. 


CHAPTER III. 


OF THE GROUND OF INDUCTION. 


§ 1. Inpuction properly so called, as distinguished from 
ose mental operations, sometimes though improperly desig- 
ted by the name, which I have attempted in the preceding 
apter to characterize, may, then, be summarily defined as 
meralization from Experience. It consists in inferring from 
me individual instances in which a phenomenon is observed 
occur, that it occurs in all instances of a certain class; 
mely, in all which resemble the former, in what are regarded 
the material circumstances. 

In what way the material circumstances are to be distin- 
ished from those which are immaterial, or why some of the 
cumstances are material and others not so, we are not yet 
dy to point out. We must first observe, that there is a 
aciple implied in the very statement of what Induction is; 
assumption with regard to the course of nature and the 
er of the universe ; namely, that there are such things in 
ure as parallel cases; that what happens once, will, under 
aticient degree of similarity of circumstances, happen again, 
- not only again, but as often as the same circumstances 
m, This, I say, is an assumption, involved in every case of 
action. And, if we consult the actual course of nature, we 
that the assumption is warranted. The universe, so far 
mown to us, is so constituted, that whatever is true in any 
“case, is true in all cases of a certain description ; the only 
culty is, to find what description. 

This universal fact, which is our warrant for all inferences 
: experience, has been described by different -philosophers 
\ifferent forms of language: that the course of nature is 
orm ; that the universe is governed by general laws; and 
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the like. One of the most usual of these modes of expressi 
but also one of the most inadequate, is that which has bi 
brought into familiar use by the metaphysicians of the sch 
of Reid and Stewart. The disposition of the human mind 
generalize from experience,—a propensity considered by th 
philosophers as an instinct a our nature,—they usually deser 
under some such name as “ our intuitive conviction that 
future will resemble the past.” Now it has been well poin 
out by Mr. Bailey,* that (whether the tendency be or not 
original and ultimate element of our nature), Time, in its 1 
difications of past, present, and future, has no concern eit 
with the belief itself, or with the grounds of it. We beli 
that fire will burn to-morrow, because it burned to-day : 
yesterday ; but we believe, on precisely the same grounds, t 
it burned before we were born, and that it burns this very 
in Cochin-China. It is not from the past to the future, 
past and future, that we infer, but from the known to the: 
known; from facts observed to facts unobserved ; from Ww 
we have perceived, or been directly conscious of, to what 
not come within our experience. In this last predicamen 
the whole region of the future; but also the vastly gre: 
portion of the present and of the past. 
Whatever be the most proper mode of expressing 1h, 
proposition that the course of nature is uniform, is the fun 
mental principle, or general axiom, of Induction. It would 
be a great error to offer this large generalization as any ex] 
nation of the inductive process. On the contrary, I holdi 
be itself an instance of induction, and induction by no me 
of the most obvious kind. Far from being the first induel 
we make, it is one of the last, or at all events one of th 
which are latest in attaining strict philosophical accuracy. » 
a general maxim, indeed, it has scarcely entered into the mi 
of any but philosophers ; nor even by them, as we shall h 
many opportunities of remarking, have its extent and li 
been always very justly conceived. The truth is, that this 
generalization is itself founded on prior generalizations. 
i 
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curer Jaws of nature were discovered by means of it, but the 
re obvious ones must have been understood and assented to 
general truths before it was ever heard of. We should 
er have thought of affirming that all phenomena take 
ce according to general laws, if we had not first arrived, in 
case of a great multitude of phenomena, at some know- 
3e of the laws themselves; which could be done no other- 
2 than by induction. In what sense, then, can a principle, 
ch is so far from being our earliest induction, be regarded 
ur warrant for all the others? In the only sense, in which 
we have already seen) the general propositions which we 
e at the head of our reasonings when we throw them into 
Igisms, ever really contribute to their validity. As Arch- 
op Whately remarks, every induction is a syllogism with 
major premise suppressed ; or (as I prefer expressing it) 
y induction may be thrown into the form of a syllogism, 
supplying a major premise. If this be actually done, the 
siple which we are now considering, that of the uniformity 
‘e course of nature, will appear as the ultimate major pre- 
of all inductions, and will, therefore, stand to all induc- 
‘in the relation in which, as has been shown at so much 
sh, the major proposition of a syllogism always stands to 
‘onclusion ; not contributing at all to prove it, but being 
yessary condition of its being proved; since no conclu- 


\s ° . 
1s proved, for which there cannot be found a true major 
ne 
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a the first edition a note was appended at this place, containing some 
mon Archbishop Whately’s mode of conceiving the relation between 
sm and Induction. In a subsequent issue of his Logic, the Archbishop 
: reply to the criticism, which induced me to cancel part of the note, 
rating the remainder in the text. In a still later edition, the Archbishop 
‘8 in a tone of something like disapprobation, that the objections, 
tless from their being fully answered and found untenable, were silently 
‘sed,” and that hence he might appear to some of his readers to be com- 
la Shadow. On this latter point, the Archbishop need give himself no 
He His readers, I make bold to say, will fully credit his mere affirma- 
st the objections have actually been made. 

as he seems to think that what he terms the suppression of the objec- 
ight not to have been made “ silently,” I now break that silence, and 
actly what it is that I suppressed, and why. I suppressed that alone 
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The statement, that the uniformity of the course of nat 
is the ultimate major premise in all cases of induction, may 
thought to require some explanation. The immediate mi 
premise in every inductive argument, it certainly is not. 
that, Archbishop Whately’s must be held to be the cor 
account. The induction, ‘ John, Peter, &c. are mortal, th 
fore all mankind are mortal,’ may, as he justly says, be thr 
into a syllogism by prefixing as a major premise (what 
at any rate a necessary condition of the validity of the ar 
ment) namely, that what is true of John, Peter, &c. is tru 
all mankind. But how came we by this major premise? | 
not self-evident ; nay, in all cases of unwarranted general: 
tion, itis not true. How, then, is it arrived at? Necessa 
either by induction or ratiocination ; and if by induction, 
process, like all other inductive arguments, may be thrown 
the form of a syllogism. This previous syllogism it is, th 
fore, necessary to construct. ‘There is, in the long run, 0 
one possible construction. The real proof that what is tru 
John, Peter, &c. is true of all mankind, can only be, t 
a different supposition would be inconsistent with the t 
formity which we know to exist in the course of nat 


which might be regarded as personal criticism on the Archbishop. I had 
puted to him the having omitted to ask himself a particular question. If 
that he had asked himself the question, and could give it an answer consi 
with his own theory. I had also, within the compass of a parenthesis, haza 
some remarks on certain general characteristics of Archbishop Whately 
philosopher. These remarks, though their tone, I hope, was neither disres} 
ful nor arrogant, I felt, on reconsideration, that I was hardly entitled to m 
least of all, when the instance which I had regarded as an illustration of 
failed, as I now saw, to bear them out. The real matter at the bottom 0 
whole dispute, the different view we take of the function of the major pret 
remains exactly where it was ; and so far was I from thinking that my oP 
had been “fully answered” and was ‘ untenable,” that in the same editit 
which I cancelled the note, I not only enforced the opinion by further 
ments, but answered (though without naming him) those of the Archbisho] 

For not having made this statement before, I do not think it needf 
apologize. It would be attaching very great importance to one’s smi 
sayings, to think a formal retractation requisite every time that one comm 
error. Nor is Archbishop Whately’s well-earned fame of so tender a quali 
to require, that in withdrawing a slight criticism on him I should have 
bound to offer a public amende for having made it. 
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hether there would be this inconsistency or not, may be 
patter of long and delicate inquiry ; but unless there would, 
have no sufficient ground for the major of the inductive 
logism. It hence appears, that if we throw the whole 
irse of any inductive argument into a series of syllogisms, 
shall arrive by more or fewer steps at an ultimate syllogism, 
ich will have for its major premise the principle, or axiom, 
the uniformity of the course of nature.* 

It was not to be expected that in the case of this axiom, 
y more than of other axioms, there should be unanimity 
ong thinkers with respect to the grounds on which it is to 
received as true. I have already stated that I regard it as 
If a generalization from experience. Others hold it to be a 
nciple which, antecedently to any verification by experience, 
are compelled by the constitution of our thinking faculty to 
ume astrue. Having so recently, and at so much length, 
ibated a similar doctrine as applied to the axioms of mathe- 
ics, by arguments which are in a great measure applicable 
he present case, I shall defer the more particular discussion 
this controverted point in regard to the fundamental axiom 
induction, until a more advanced period of our inquiry.t 


But though it is a condition of the validity of every induction that there 
niformity in the course of nature, it is not a necessary condition that the 
srmity should pervade all nature. It is enough that it pervades the par- 
ar class of phenomena to which the induction relates. An induction con- 
ing the motions of the planets, or the properties of the magnet, would not 
itiated though we were to suppose that wind and weather are the sport of 
ce, provided it be assumed that astronomical and magnetic phenomena are 
r the dominion of general laws. Otherwise the early experience of man- 
would have rested on a very weak foundation ; for in the infancy of science 
uld not be known that al/ phenomena are regular in their course. 
either would it be correct to say that every induction by which we infer 
ruth, implies the general fact of uniformity as foreknown, even in reference 
e kind of phenomena concerned. It implies, either that this general fact 
eady known, or that we may now know it: as the conclusion, The Duke 
ellington is mortal, drawn from the instances A, B, and C, implies either 
we have already concluded all men to be mortal, or that we are now entitled 
so from the same evidence. A vast amount of confusion and paralogism 
cting the grounds of Induction would be dispelled by keeping in view these 
€ considerations. 
+ Infra, chap. xxi. 


Seis 


348 INDUCTION. 


At present it is of more importance to understand thorough 
the import of the axiom itself. For the proposition, that t 
course of nature is uniform, possesses rather the breyi 
suitable to popular, than the precision requisite in philos 
phical language: its terms require to be explained, and 
stricter than their ordinary signification given to them, betc 
the truth of the assertion can be admitted. 


§ 2. Every person’s consciousness assures him that he dc 
not always expect uniformity in the course of events; he d 
not always believe that the unknown will be similar tot 
known, that the future will resemble the past. Nobe 
believes that the succession of rain and fine weather will 
the same in every future year as in the present. Nobo 
expects to have the same dreams repeated every night. | 
the contrary, everybody mentions it as something extra 
dinary, if the course of nature is constant, and resembles its 
in these particulars. To look for constancy where constar 
is not to be expected, as for instance that a day which has o1 
brought good fortune will always be a fortunate day, is jus 
accounted superstition. 

The course of nature, in truth, is not only uniform, i 
also infinitely various. Some phenomena are always seen 
recur in the very same combinations in which we met¥ 
them at first ; others seem altogether capricious ; while so 
which we had been accustomed to regard as bound de 
exclusively to a particular set of combinations, we unexpecte 
find detached from some of the elements with which we: 
hitherto found them conjoined, and united to others of quit 
contrary description. To an inhabitant of Central Afr 
fifty years ago, no fact probably appeared to rest on m 
uniform experience than this, that all human beings 
black. To Europeans, not many years ago, the proposit 
All swans are white, appeared an equally unequivocal insta 
of uniformity in the course of nature. Further experience 
proved to both that they were mistaken ; but they had to) 
fifty centuries for this experience. During that long t 


GROUND OF INDUCTION. . 349 


nkind believed in an uniformity of the course of nature 
re no such uniformity really existed. 
According to the notion which the ancients entertained of 
uction, the foregoing were cases of as legitimate inference 
any inductions whatever. In these two instances, in 
ch, the conclusion being false, the ground of inference 
st have been insufficient, there was, nevertheless, as much 
und for it as this conception of induction admitted of. 
induction of the ancients has been well described by 
on, under the name of “ Inductio per enumerationem sim- 
em, ubi non reperitur instantia contradictoria.” It con- 
3 in ascribing the character of general truths to all 
0sitions which are true in every instance that we happen 
now of. This is the kind of induction which is natural 
he mind when unaccustomed to scientific methods. The 
lency, which some call an instinct, and which others 
unt for by association, to infer the future from the past, 
known from the unknown, is simply a habit of expecting 
what has been found true once or several times, and 
r yet found false, will be found true again. Whether 
Instances are few or many, conclusive or inconclusive, 
hot much affect the matter: these are considerations 
h occur only on reflection; the unprompted tendency of 
nind is to generalize its experience, provided this points 
1 one direction ; provided no other experience of a con- 
ng character comes unsought. The notion of seeking it, 
‘perimenting for it, of interrogating nature (to use Bacon’s 
*ssion) is of much later growth. The observation of 
re, by uncultivated intellects, is purely passive: they 
t the facts which present themselves, without taking 
rouble of searching for more: it is a superior mind only 
1 asks itself what facts are needed to enable it to come to 
2 conclusion, and then looks out for these. 
ut though we have always a propensity to generalize 
! unvarying experience, we are not always warranted in 
/s0. Before we can be at liberty to conclude that some- 
1s universally true because we have never known an 
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instance to the contrary, we must have reason to believe th 
if there were in nature any instances to the contrary, | 
should have known of them. This assurance, in the gre 
majority of cases, we cannot have, or can have only in a ve 
moderate degree. The possibility of having it, is the found 
tion on which we shall see hereafter that induction by sim, 
enumeration may in some remarkable cases amount practical 
to proof.* No such assurance, however, can be had, on any 
the ordinary subjects of scientific inquiry. Popular notio! 
are usually founded on induction by simple enumeration; 
science it carries us but a little way. We are forced to beg 
with it; we must often rely on it provisionally, in the absen 
of means of more searching investigation. But, for the ace 
rate study of nature, we require a surer and a more pote 
instrument. , 
It was, above all, by pointing out the insufficiency of th 
rude and loose conception of Induction, that Bacon merit 
the title so generally awarded to him, of Founder of the I 
ductive Philosophy. The value of his own contributions 
a more philosophical theory of the subject has certainly be 
exaggerated. Although (along with some fundamental errot 
his writings contain, more or less fully developed, sevet 
of the most important principles of the Inductive Metho 
physical investigation has now far outgrown the Bacon 
conception of Induction. Moral and political inquiry, mdee 
are as yet far behind that conception. The current a 
approved modes of reasoning on these subjects are still 
the same vicious description against which Bacon proteste 
the method almost exclusively employed by those profess 
to treat such matters inductively, is the very induct p 
enumerationem simplicem which he condemns; and the exp 
rience which we hear so confidently appealed to by all sec 
parties, and interests, is still, in his own emphatic words, mé 


palpatio. 
§ 8. In order to a better understanding of the proble 
a 


* Infra, chap. xxi. xxil. 
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ch the logician must solve if he would establish a scientific 
ry of Induction, let us compare a few cases of incorrect 
ictions with others which are acknowledged to be legiti- 
e. Some, we know, which were believed for centuries to 
orrect, were nevertheless incorrect. That all swans are 
é, cannot have been a good induction, since the conclu- 
has turned out erroneous. The experience, however, on 
+h the conclusion rested, was genuine. From the earliest 
rds, the testimony of the inhabitants of the known world 
unanimous on the point. The uniform experience, there- 
of the inhabitants of the known world, agreeing in a 
mon result, without one known instance of deviation from 
result, is not always sufficient to establish a general 
lusion. 
3ut let us now turn to an instance apparently not very 
milar to this. Mankind were wrong, it seems, in con- 
ing that all swans were white: are we also wrong, when 
onclude that all men’s heads grow above their shoulders, 
never below, in spite of the conflicting testimony of the 
alist Pliny? As there were black swans, though civi- 
people had existed for three thousand years on the earth 
jut meeting with them, may there not also be “men 
@ heads do grow beneath their shoulders,” notwith- 
ing a rather less perfect unanimity of negative testimony 
observers? Most persons would answer No; it was 
credible that a bird should vary in its colour, than that 
Should vary in the relative position of their principal 
‘8. And there is no doubt that in so saying they would 
ght: but to say why they are right, would be impossible, 
ut entering more deeply than is usually done, into the 
heory of Induction. 
gain, there are cases in which we reckon with the most 
ing confidence upon uniformity, and other cases in which 
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‘ not count upon it at all. In some we feel complete 
wnce that the future will resemble the past, the unknown 
cisely similar to the known. In others, however 
able may be the result obtained from the instances 
have been observed, we draw from them no more than 


392 INDUCTION. 


a very feeble presumption that the like result will hold in 
other cases. That a straight line is the shortest dista 
between two points, we do not doubt to be true even in 
region of the fixed stars. When a chemist announces 
existence and properties of a newly-discovered substance. 
we confide in his accuracy, we feel assured that the conc 
sions he has arrived at will hold universally, though — 
induction be founded but on a single instance. We do - 
withhold our assent, waiting for a repetition of the exp 
ment; or if we do, it is from a doubt whether the one expe 
ment was properly made, not whether if properly made 
would be conclusive. Here, then, is a general law of natt 
inferred without hesitation from a single instance ; an unive! 
proposition froma singular one. Now mark another case, 3 
contrast it with this. Not all the instances which have b 
observed since the beginning of the world, in support of' 
general proposition that all crows are black, would be deen 
a sufficient presumption of the truth of the proposition, 
outweigh the testimony of one unexceptionable witness 
should affirm that in some region of the earth not fully « 
plored, he had caught and examined a crow, and had fou 
it to be grey. 

Why is a single instance, in some cases, sufficient fo 
complete induction, while in others, myriads of coneurri 
instances, without a single exception known or presumed, 
such a very little way towards establishing an universal pi 
position? Whoever can answer this question knows mr 
of the philosophy of logic than the wisest of the ancients, 4 
has solved the problem of induction. 


CHAPTER IV. 


OF LAWS OF NATURE. 


§ 1. Inthe contemplation of that uniformity in the course 
nature, which is assumed in every inference from experi- 
e, one of the first observations that present themselves 
that the uniformity in question is not properly uniformity, 
-uniformities. The general regularity results from the 
xistence of partial regularities. The course of nature in 
eral is constant, because the course of each of the various 
nomena that compose itis so. A certain fact invariably 
irs whenever certain circumstances are present, and does 
occur when they are absent; the like is true of another 
; and soon. From these separate threads of connexion 
reen parts of the great whole which we term nature, a 
ral tissue of connexion unavoidably weaves itself, by which 
whole is held together. If A is always accompanied by 
3 by E, and C by F, it follows that A B is accompanied 
)E,A C by D F,B CO byE F, and finally A B C by 
'F; and thus the general character of regularity is pro- 
d, which, along with and in the midst of infinite diversity, 
ides all nature. 

‘he first point, therefore, to be noted in regard to what is 
1 the uniformity of the course of nature, is, that it is itself 
aplex fact, compounded of all the separate uniformities 
1 exist in respect to single phenomena. These various 
‘mities, when ascertained by what is regarded as a suffi- 
induction, we call in common parlance, Laws of Nature. 
‘tifically speaking, that title is employed in a more re- 
od sense, to designate the uniformities when reduced to 
‘most simple expression. Thus in the illustration already 
yed, there were seven uniformities; all of which, if con- 
‘d sufficiently certain, would in the more lax application 
(\, I. 23 
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of the term, be called laws of nature. But of the seven, th 
alone are properly distinct and independent: these being p: 
supposed, the others follow of course. The three first, the: 
fore, according to the stricter acceptation, are called laws| 
nature ; the remainder not; because they are in truth mo 
cases of the three first ; virtually included in them ; said, the: 
fore, to result from them: whoever affirms those three h 
already affirmed all the rest. | 
To substitute real examples for symbolical ones, the follo 
ing are three uniformities, or call them laws of nature: t 
law that air has weight, the law that pressure on a fluid! 
propagated equally in all directions, and the law that presst: 
in one direction, not opposed by equal pressure in the contre 
direction, produces motion, which does not cease until equi 
brium is restored. From these three uniformities we shot! 
be able to predict another uniformity, namely, the rise of t 
‘mercury in the Torricellian tube. This, in the stricter use’ 
the phrase, is not a law of nature. It is a result of laws: 
nature. It is a case of each and every one of the three law 
and is the only occurrence by which they could all be fulfill 
If the mercury were not sustained in the barometer, and st 
tained at such a height that the column of mercury were eql 
in weight to a column of the atmosphere of the same diameté 
here would be a case, either of the air not pressing upon ti 
surface of the mercury with the force which is called its weig) 
or of the downward pressure on the mercury not being p) 
pagated equally in an upward direction, or of a body press! 
in one direction and not in the direction opposite, either © 
moving in the direction in which it is pressed, or stoppl 
before it had attained equilibrium. If we knew, therefore, t 
three simple laws, but had never tried the Torricellian expe 
ment, we might deduce its result from those laws. The kno’ 
weight of the air, combined with the position of the apt 
ratus, would bring the mercury within the first of the thi 
inductions; the first induction would bring it within ? 
second, and the second within the third, in the manner whi 
we characterized in treating of Ratiocination. We shou 
thus come to know the more complex uniformity, indep' 
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ntly of specific experience, through our knowledge of the 
apler ones from which it results ; though, for reasons which 
I appear hereafter, verification by specific experience would 
ll be desirable, and might possibly be indispensable. 
Complex uniformities which, like this, are mere cases of 
ipler ones, and have, therefore, been virtually affirmed in 
rming those, may with propriety be called laws, but can 
reely, in the strictness of scientific speech, be termed Laws 
Nature. It is the custom in science, wherever regularity of 
7 kind can be traced, to call the general proposition which 
wesses the nature of that regularity, a daw; as when, in 
thematics, we speak of the law of decrease of the successive 
ms of a converging series. But the expression, law of 
ure, has generally been employed with a sort of tacit refer- 
eto the original sense of the word law, namely, the ex- 
ssion of the will of a superior. When, therefore, it appeared 
t any of the uniformities which were observed in nature, 
ild result spontaneously from certain other uniformities, no 
arate act of creative will being supposed necessary for the 
duction of the derivative uniformities, these have not usu- 
been spoken of as laws of nature. According to another 
le of expression, the question, What are the laws of nature ? 
*be stated thus :—What are the fewest and simplest as- 
iptions, which being granted, the whole existing order of 
ure would result? Another mode of stating it would be 
i+ What are the fewest general propositions from which 
the uniformities which exist in the universe might be de- 
lively inferred ? 

Avery great advance which marks an epoch in the progress 
cience, has consisted in a step made towards the solution 
‘his problem. Even a simple colligation of inductions 
dy made, without any fresh extension of the inductive 
Fence, is already an advance in that direction. When 
-er expressed the regularity which exists in the observed 
jons of the heavenly bodies, by the three general proposi- 
» called his laws, he, in so doing, pointed out three simple 
oo which, instead of a much greater number, would 
se to construct the whole scheme of the heavenly motions, 
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so far as it was known up to that time. A similar and 5 
greater step was made when these laws, which at first did 
seem to be included in any more general truths, were ¢ 
covered to be cases of the three laws of motion, as obtain: 
among bodies which mutually tend towards one another w 
a certain force, and have had a certain instantaneous impu 
originally impressed upon them. After this great discove 
Kepler’s three propositions, though still called laws, wo 
hardly, by any person accustomed to use language with p 
cision, be termed laws of nature: that phrase would be reser 
for the simpler and more general laws into which Newton 
said to have resolved them. 

According to this language, every well-grounded induet 
generalization is either a law of nature, or a result of laws 
nature, capable, if those laws are known, of being predic 
from them. And the problem of Inductive Logic may 
summed up in two questions: how to ascertain the laws 
nature; and how, after having ascertained them, to foll 
them into their results. On the other hand, we must1 
suffer ourselves to imagine that this mode of statement amou 
to a real analysis, or to anything but a mere verbal tra 
formation of the problem ; for the expression, Laws of Natu 
means nothing but the uniformities which exist among natu 
phenomena (or, in other words, the results of induction), wl 
reduced to their simplest expression. It is, however, 801 
thing to have advanced so far, as to see that the study 
nature is the study of laws, not a law; of uniformities, in’ 
plural number: that the different natural phenomena hi 
their separate rules or modes of taking place, which, thou 
much intermixed and entangled with one another, may, t 
certain extent, be studied apart: that (to resume our for 
metaphor) the regularity which exists in nature is a web cO 
posed of distinct threads, and only to be understood by trac 
each of the threads separately ; for which purpose it is of 
necessary to unravel some portion of the web, and exhibit 
fibres apart. The rules of experimental inquiry are the 
trivances for unravelling the web. 
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§ 2. In thus attempting to ascertain the general order of 
ire by ascertaining the particular order of the occurrence 
ach one of the phenomena of nature, the most scientific 
eeding can be no more than an improved form of that 
sh was primitively pursued by the human understanding, 
e undirected by science. When mankind first formed the 
of studying phenomena according to a stricter and surer 
10d than that which they had in the first instance spon- 
ously adopted, they did not, conformably to the well- 
at but impracticable precept of Descartes, set out from 
supposition that nothing had been already ascertained. 
y of the uniformities existing among phenomena are so 
tant and so open to observation, as to force themselves 
Linvoluntary recognition. Some facts are so perpetually 
familiarly accompanied by certain others, that mankind 
it, as children learn, to expect the one where they found 
ther, long before they knew how to put their expectation 
words by asserting, in a proposition, the existence of a 
exion between those phenomena. No science was needed 
ach that food nourishes, that water drowns, or quenches 
t, that the sun gives light and heat, that bodies fall to 
round. The first scientific inquirers assumed these and 
ike as known truths, and set out from them to discover 
8 which were unknown: nor were they wrong in so doing, 
ct, however, as they afterwards began to see, to an ulte- 
evision of these spontaneous generalizations themselves, 
the progress of knowledge pointed out limits to them, 
owed their truth to be contingent on some circumstance 
originally attended to. It will appear, I think, from 
absequent part. of our inquiry, that there is no logical 
yin this mode of proceeding; but we may see already 
my other mode is rigorously impracticable: since it is 
ssible to frame any scientific method of induction, or 
f the correctness of inductions, unless on the hypothesis 
ome inductions deserving of reliance have been already 


ot us revert, for instance, to one of our former illustra- 
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tions, and consider why it is that, with exactly the sé 
amount of evidence, both negative and positive, we did 
reject the assertion that there are black swans, while 
should refuse credence to any testimony which asserted 
there were men wearing their heads underneath their should 
The first assertion was more credible than the latter. 

why more credible? So long as neither phenomenon 
been actually witnessed, what reason was there for finding 
one harder to be believed than the other ? Apparently bece 
there is less constancy in the colours of animals, than m 
general structure of their anatomy. But how do we k 
this? Doubtless, from experience. It appears, then, thai 
need experience to inform us, in what degree, and in ¥ 
cases, or sort of cases, experience is to be relied on. E: 
rience must be consulted in order to learn from it undery 
circumstances arguments from it will be valid. We have 
ulterior test to which we subject experience in general; 
we make experience its own test. Experience testifies, 
among the uniformities which it exhibits or seems to exh 
some are more to be relied on than others; and uniforn 
therefore, may be presumed, from any given number of 
stances, with a greater degree of assurance, in proportior 
the case belongs to a class in which the enlir I 
hitherto been found more uniform. 

This mode of correcting one generalization “by mean 
another, a narrower generalization by a wider, which ¢ 
mon sense suggests and adopts in practice, is the real 
of scientific Induction. All that art can do is but to 
accuracy and precision to this process, and adapt it to 
varieties of cases, without any essential alteration m 
principle. 

There are of course no means of applying such a te 
that above described, unless we already possess a gel 
knowledge of the prevalent character of the uniform 
existing throughout nature. The indispensable founda 
therefore, of a scientific formula of induction, must 
survey of the inductions to which mankind have been 
ducted in unscientific practice; with the special purpo 
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artaining what kinds of uniformities have been found per- 
ly invariable, pervading all nature, and what are those 
ch have been found to vary with difference of time, place, 
ther changeable circumstances. 


§ 3. The necessity of such a survey is confirmed by the 
sideration, that the stronger inductions are the touchstone 
which we always endeavour to bring the weaker. If we 
_any means of deducing one of the less strong inductions 
n stronger ones, it acquires, at once, all the strength of 
se from which it is deduced; and even adds to that 
ngth; since the independent experience on which the 
ker induction previously rested, becomes additional evi- 
ce of the truth of the better established law in which it is 
‘found to be included. We may have inferred, from his- 
cal evidence, that the uncontrolled power of a monarch, 
mm aristocracy, or of the majority, will often be abused: 
we are entitled to rely on this generalization with much 
iter assurance when it is shown to be a corollary from still 
er established facts; the very low degree of elevation of 
racter ever yet attained by the average of mankind, and 
little efficacy, for the most part, of the modes of education 
erto practised, in maintaining the predominance of reason 
conscience over the selfish propensities. It is at the same 
» obvious that even these more general facts derive an acces- 
of evidence from the testimony which history bears to the 
‘ts of despotism. The strong induction becomes still 
oger when a weaker one has been bound up with it. 

On the other hand, if an induction conflicts with stronger 
\ctions, or with conclusions capable of being correctly 
iced from them, then, unless on reconsideration it should 
var that some of the stronger inductions have been 
vessed with greater. universality than their evidence war- 
8, the weaker one must give way. The opinion so long 
alent that a comet, or any other unusual appearance in 
heavenly regions, was the precursor of calamities to 
‘kind, or to those at least who witnessed it; the belief in 
veracity of the oracles of Delphi or Dodona; the reliance 
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on astrology, or on the weather-prophecies in almanacs, w 
doubtless inductions supposed to be grounded on experience 
and faith in such delusions seems quite capable of holding: 
against a great multitude of failures, provided it be nourisl 
by a reasonable number of casual coincidences between { 
prediction and the event. What has really put an end 
these insufficient inductions, is their ineonsistency with 1 
stronger inductions subsequently obtained by scientific inqm 
respecting the causes on which terrestrial events really depen 
and where those scientific truths have not yet penetrated, 
same or similar delusions still prevail. | 

It may be affirmed as a general principle, that all ind 
tions, whether strong or weak, which can be connected : 
ratiocination, are confirmatory of one another; while a 
which lead deductively to consequences that are incompatib 


\ 
* Dr. Whewell (Phil. of Discov. p. 246) will not allow these and sim 
erroneous judgments to be called inductions ; inasmuch as such superstiti 
fancies “ were not collected from the facts by seeking a law of their oceurren 
but were suggested by an imagination of the anger of superior powers, shc 
by such deviations from the ordinary course of nature.” I conceive the quest 
to be, not in what manner these notions were at first suggested, but by w 
evidence they have, from time to time, been supposed to be substantiated. | 
the believers in these erroneous opinions had been put on their defence, #l 
would have referred to experience : to the comet which preceded the assassi 
.tion of Julius Cesar, or to oracles and other prophecies known to have b 
fulfilled. It is by such appeals to facts that all analogous superstitions, ever 
our day, attempt to justify themselves ; the supposed evidence of experienc 
what really gives them their hold on the mind. I quite admit that the influe! 
of such coincidences would not be what it is, if strength were not lent to it. 
an antecedent presumption ; but this is not peculiar to such cases ; preconcel’ 
notions of probability form part of the explanation of many other cases of be 
on insufficient evidence. The & priori prejudice does not prevent the errone 
opinion from being sincerely regarded as a legitimate conclusion from experieD 
though it improperly predisposes the mind to that interpretation of experien( 
Thus much in defence of the sort of examples objected to. But it wo 
be easy to produce instances, equally adapted to the purpose, and in which 
antecedent prejudice is at all concerned. ‘‘ For many ages,” says Archbisl 
Whately, “all farmers and gardeners were firmly convinced—and conyin 
of their knowing it by experience—that the crops would never ine out g' 
unless the seed were sown during the increase of the moon.” ‘This ‘ 
induction, but bad induction : just as a vicious syllogism is reasoning, bat | 
reasoning. 
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ome mutually each other’s test, showing that one or other 
st be given up, or at least more guardedly expressed. In 
case of inductions which confirm each other, the one which 
omes a conclusion from ratiocination rises to at least the 
1 of certainty of the weakest of those from which it is 
uced; while in general all are more or less increased in 
sainty. Thus the Torricellian experiment, though a mere 
2 of three more general laws, not only strengthened greatly 
evidence on which those Jaws rested, but converted one of 
m (the weight of the atmosphere) from a doubtful gene- 
zation into a completely established doctrine. 

If, then, a survey of the uniformities which have been 
rtained to exist in nature, should point out some which, as 
as any human purpose requires certainty, may be con- 
red quite certain and quite universal; then by means of 
¢ uniformities we may be able to raise multitudes of other 
tctions to the same point in the scale. For if we can show, 
1 respect to any induction, that either it must be true, or 
of these certain and universal inductions must admit of an 
‘ption ; the former generalization will attain the same cer- 
ty, and indefeasibleness within the bounds assigned to it, 

+h are the attributes of the latter. It will be proved to be 
¥; and if not a result of other and simpler laws, it will be 
v of nature. 

There are such certain and universal inductions; and it is 
ase there are such, that a Logic of Induction is possible. 


CHAPTER V. 


OF THE LAW OF UNIVERSAL CAUSATION. 


§ 1. Tue phenomena of nature exist in two dist 
relations to one another; that of simultaneity, and tha’ 
succession. Every phenomenon is related, in an unif 
manner, to some phenomena that coexist with it, and to s 
that have preceded and will follow it. 

Of the uniformities which exist among synchronous ph 
mena, the most important, on every account, are the law 
number; and next to them those of space, or, in other wo 
of extension and figure. The laws of number are commor 
synchronous and successive phenomena. That two and 
make four, is equally true whether the second two follow 
first two or accompany them. It is as true of days and y 
as of feet and inches. The laws of extension and figure 
other words, the theorems of geometry, from its lowest t 
highest branches) are, on the contrary, laws of simultane 
phenomena only. The various parts of space, and of 
objects which are said to fill space, coexist ; and the unvary 
laws which are the subject of the science of geometry, are 
expression of the mode of their coexistence. 

This is a class of laws, or in other words, of uniformit 
for the comprehension and proof of which it is not neces 
to suppose any lapse of time, any variety of facts or events 
ceeding one another. If all the objects in the universe ¥ 
unchangeably fixed, and had remained in that condition ft 
eternity, the propositions of geometry would still be 1 
of those objects. All things which possess extension, Of, 
other words, which fill space, are subject to geometrical le 
Possessing extension, they possess figure; possessing fig! 
they must possess some figure in particular, and have all 
properties which geometry assigns to that figure. If one b 
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a sphere and another a cylinder, of equal height and 
meter, the one will be exactly two-thirds of the other, let 
nature and quality of the material be what it will. Again, 
h body, and each point of a body, must occupy some place 
position among other bodies ; and the position of two 
lies relatively to each other, of whatever nature the bodies 
may be unerringly inferred from the position of each of 
m relatively to any third body. 
In the laws of number, then, and in those of space, we 
ognise in the most unqualitied manner, the rigorous univer- 
ty of which we are in quest. Those laws have been in all 
8 the type of certainty, the standard of comparison for all 
mior degrees of evidence. Their invariability is so perfect, 
t it renders us unable even to conceive any exception to 
m; and philosophers have been led, though (as I have 
eavoured to show) erroneously, to consider their evidence as 
ig not in experience, but in the original constitution of the 
lect. If therefore, from the laws of space and number, 
were able to deduce uniformities of any other description, 
would be conclusive evidence to us that those other 
formities possessed the same rigorous certainty. But this 
cannot do. From laws of space and number alone, nothing 
be deduced but laws of space and number. 
Of all truths relating to phenomena, the most valuable to 
we those which relate to the order of their succession. On 
10wledge of these is founded every reasonable anticipation 
tuture facts, and whatever power we possess of influencing 
se facts to our advantage. Even the laws of geometry are 
fly of practical importance to us as being a portion of the 
nises from which the order of the succession of phenomena 
‘be inferred. Inasmuch as the motion of bodies, the 
on of forces, and the propagation of influences of all sorts, 
place in certain lines and over definite spaces, the proper- 
‘of those lines and spaces are an important part of the laws 
vhich those phenomena are themselves subject. Again, 
ions, forces or other influences, and times, are numerable 
atities ; and the properties of number are applicable to 
as to all other things. But though the laws of number 
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and space are important elements in the ascertainment 
uniformities of succession, they can do nothing towards 
when taken by themselves. They can only be made inst 
mental to that purpose when we combine with them additio 
premises, expressive of uniformities of succession alre 
known. By taking, for instance, as premises these prop 
tions, that bodies acted upon by an instantaneous force m 
with uniform velocity in straight lines; that bodies acted uj 
by a continuous force move with accelerated velocity in strai, 
lines; and that bodies acted upon by two forces in differ 
directions move in the diagonal of a parallelogram, whose si 
represent the direction and quantity of those forces; wen 
by combining these truths with propositions relating to 
properties of straight lines and of parallelograms, (as the 
triangle is half a parallelogram of the same base and altituc 
deduce another important uniformity of succession, viz. t 
a body moving round a centre of force describes areas | 
portional to the times. But unless there had been laws 
succession in our premises, there could have been no truths 
succession in our conclusions. A similar remark might 
extended to every other class of phenomena really peculi 
and, had it been attended to, would have prevented mé 
chimerical attempts at demonstrations of the indemonstral 
and explanations which do not explain. 

It is not, therefore, enough for us that the laws of spa 
which are only laws of simultaneous phenomena, and - 
laws of number, which though true of successive phenome 
do not relate to their succession, possess the rigorous certai 
and universality of which we are in search. We must end 
vour to find some law of succession which has those sa 
attributes, and is therefore fit to be made the foundation 
processes for discovering, and of a test for verifying, all ot 
uniformities of succession. This fundamental law m 
resemble the truths of geometry in their most remarka 
peculiarity, that of never being, in any instance whatey 
defeated or suspended by any change of circumstances. 

Now among all those uniformities in the succession 
phenomena, which common observation is sufficient to bm 
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light, there are very few which: have any, even apparent, 
ension to this rigorous indefeasibility : and of those few, 
only has been found capable of completely sustaining it. 
that one, however, we recognise a law which is universal 
in another sense; it is coextensive with the entire field of 
sessive phenomena, all instances whatever of succession 
ig examples of it. This law is the Law of Causation. 
truth that every fact which has a beginning has a cause, 
extensive with human experience. 
This generalization may appear to some minds not to 
unt to much, since after all it asserts only this: “it is a 
that every event depends on some law:” “it is a law, 
there is a law for everything.” We must not, however, 
lude that the generality of the principle is merely verbal ; 
il be found on inspection to be no vague or unmeaning 
rtion, but a most important and really fundamental truth. 


§ 2. The notion of Cause being the root of the whole 
ry of Induction, it is indispensable that this idea should, 
he very outset of our inquiry, be, with the utmost prac- 
le degree of precision, fixed and determined. If, indeed, 
re necessary for the purpose of inductive logic that the 
2 should be quelled, which has so long raged among the 
ent schools of metaphysicians, respecting the origin and 
isis of our idea of causation; the promulgation, or at least 
seneral reception, of a true whee of induction, might be 
dered desperate for a long time to come. But the 
ce of the Investigation of Truth by means of Evidence, is 
ily independent of many of the controversies which perplex 
cience of the ultimate constitution of the human mind, 
8 under no necessity of pushing the analysis of mental 
mmena to that extreme limit which alone ought to satisfy 
aaphysician. 
premise, then, that when in the course of this i inquiry I 
. of the cause of any phenomenon, I do not mean a 
‘which is not itself a phenomenon ; I make no research 
fe ultimate or ontological cause of anything. To adopt 
inction familiar in the writings of the Scotch metaphy- 
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sicians, and especially of Reid, the causes with which I | 
cern myself are not efficient, but physical causes. They 
causes in that sense alone, in which one physical fac 
said to be the cause of another. Of the efficient cause 
phenomena, or whether any such causes exist at all, I am 
called upon to give an opinion. The notion of causatio 
deemed, by the schools of metaphysics most in vogue at 
present moment, to imply a mysterious and most pow 
tie, such as cannot, or at least does not, exist between 
physical fact and that other physical fact on which 3 
invariably consequent, and which is popularly termed 
cause: and thence is deduced the supposed necessity 
ascending higher, into the essences and inherent constitu 
of things, to find the true cause, the cause which is not 
followed by, but actually produces, the effect. No such ne 
sity exists for the purposes of the present inquiry, nor will 
such doctrine be found in the following pages. The | 
notion of a cause, which the theory of induction require 
such a notion as can be gained from experience. The La 
Causation, the recognition of which is the main pilla 
inductive science, is but the familiar truth, that invariak 
of succession is found by observation to obtain between e 
fact in nature and some other fact which has preceded 
independently of all consideration respecting the ulti 
mode of production of phenomena, and of every other que: 
regarding the nature of “ Things in themselves.” 
Between the phenomena, then, which exist at any ins 
and the phenomena which exist at the succeeding ins 
there is an invariable order of succession; and, as 
said in speaking of the general uniformity of the cours 
nature, this web is composed of separate fibres; this colle: 
order is made up of particular sequences, obtaining invari 
among the separate parts. To certain facts, certain : 
always do, and, as we believe, will continue to, succeed. 
invariable antecedent is termed the cause; the invariable 
sequent, the effect. And the universality of the law of ca 
tion consists in this, that every consequent is connecte 
this manner with some particular antecedent, or set of é 
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ents. Letthe fact be what it may, if it has begun to exist, 
was preceded by some fact or facts, with which it is 
wiably. connected. For every event there exists some 
bination of objects or events, some given concurrence of 
umstances, positive and negative, the occurrence of which 
lways followed by that phenomenon. We may not have 
ad out what this concurrence of circumstances may be; but 
never doubt that there is such a one, and that it never 
is without having the phenomenon in question as its effect 
onsequence. On the universality of this truth depends the 
ibility of reducing the inductive process to rules. The 
oubted assurance we have that there is a law to be found 
e only knew how to find it, will be seen presently to be 
source from which the canons of the Inductive Logie 
ve their validity. 


) 3. It is seldom, if ever, between a consequent and a 
le antecedent, that this invariable sequence subsists. It 
sually between a consequent and the sum of several ante- 
nts; the concurrence of all of them being requisite to 
uce, that is, to be certain of being followed by, the con- 
ent. In such cases it is very common to single out one 
of the antecedents under the denomination of Cause, 
ag the others merely Conditions. Thus, if a person eats 
particular dish, and dies in consequence, that is, would 
tave died if he had not eaten of it, people would be apt 
y that eating of that dish was the cause of his death. 
'@ needs not, however, be any invariable connexion between 
g of the dish and death ; but there certainly is, among 
ircumstances which took lade some combination or other 
hich death is invariably consequent: as, for instance, the 
f eating of the dish, combined with a particular bodily 
‘itution, a particular state of present health, and perhaps 
‘a certain state of the atmosphere ; the whole of which 
‘mstances perhaps constituted in this particular case the 
‘tions of the phenomenon, or, in other words, the set of 
(edents which determined it, and but for which it would 
have happened. /The real Cause, is the whole of these 
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antecedents; and we have, philosophically speaking, no 1 
to give the name of cause to one of them, exclusively of 
others. /What, in the case we have supposed, disguises 
incorrectness of the expression, is this: that the various 
ditions, except the single one of eating the food, were 
events (that is, instantaneous changes, or successions of ins 
taneous changes) but states, possessing more or less of 
manency; and might therefore have preceded the effec 
an indefinite length of duration, for want of the event w 
was requisite to complete the required concurrence of 
ditions: while as soon as that event, eating the food, oc 
no other cause is waited for, but the effect begins in 
diately to take place: and hence the appearance is prese 
of a more immediate and close connexion between the e 
and that one antecedent, than between the effect and 
remaining conditions. But though we may think prope 
give the name of cause to that one ‘condition, the fulfil 
of which completes the tale, and brings about the effect y 
out further delay; this condition has really no closer rela 
to the effect than any of the other conditions has. The 
duction of the consequent required that they should all « 
immediately previous, though not that they should all d 
to exist immediately previous. The statement of the cau 
incomplete, unless in some shape or other we introduce all 
conditions. A man takes mercury, goes out of doors, 
catches cold. We say, perhaps, that the cause of his ta 
cold was exposure to the air. It is clear, however, that 
having taken mercury may have been a necessary conditio 
catching cold; and though it might consist with usage to 
that the cause of his attack was exposure to the air, t 
accurate we ought to say that the cause was exposure 10 
air while under the effect of mercury. | 

v4 If we do not, when aiming at accuracy, enumerate all 
conditions, it is only because some of them will in most ¢ 
be understood without being expressed, or because for 
purpose in view they may without detriment be overloo 
For example, when’ we say, the cause of a man’s death 
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i his foot slipped in climbing a ladder, we omit as a thing 
ecessary to be stated the circumstance of his weight, 
igh quite as indispensable a condition of the effect which 
«place. When we say that the assent of the crown to a 
makes it law, we mean that the assent, being never given 
all the other conditions are fulfilled, makes up the sum 
he conditions, though no one now regards it as the prin- 
Jone. When the decision of a legislative assembly has 
1 determined by the casting vote of the chairman, we 
etimes say that this one person was the cause of all the 
ts which resulted from the enactment. Yet we do not 
y suppose that his single vote contributed more to the 
It than that of any other person who voted in the affirma- 
; but, for the purpose we have in view, which is to insist 
his individual responsibility, the part which any other 
on had in the transaction is not material. 
nm all these instances the fact which was dignified with the 
e of cause, was the one condition which came last into 
ence. But it must not be supposed that in the employ- 
; of the term this or any other rule is always adhered to. 
img can better show the absence of any scientific ground 
he distinction between the cause of a phenomenon and 
ditions, than the capricious manner in which we select 
‘among the conditions that which we choose to deno- 
te the cause. However numerous the conditions may 
vere is hardly any of them which may not, according to 
‘urpose of our immediate discourse, obtain that nominal 
minence. This will be seen by analysing the conditions 
me one familiar phenomenon. For example, a stone 
‘n into water falls to the bottom. What are the condi- 
of this event? In the first place there must be a stone, 
rater, and the stone must be thrown into the water ; but 
) suppositions forming part-of the enunciation of the 
— itself, to include them also among the conditions 
| be a vicious tautology; and this class of conditions, 
fore, have never received the name of cause from any but 
‘istotelians, by whom they were called the material cause, 
I. 24 
: 
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causa materialis. The next condition is, there must be 
earth: and accordingly it is often said, that the fall of a stc 
is caused by the earth; or by a power or property of | 
earth, or a force exerted by the earth, all of which are mer 
roundabout ways of saying that it is caused by the eart 
or, lastly, the earth’s attraction ; which also is only a techni 
mode of saying that the earth causes the motion, with - 
additional particularity that the motion is towards the eat 
which is not a character of the cause, but of the effect. | 
us now pass to another condition. It is not enough that’ 
earth should exist; the body must be within that dista) 
from it, in which the earth’s attraction preponderates 0 
that of any other body. Accordingly we may say, and - 
expression would be confessedly correct, that the cause of — 
stone’s falling is its being within the sphere of the earl 
attraction. We proceed to a further condition. The stone 
immersed in water: it is therefore a condition of its reach 
the ground, that its specific gravity exceed that of the s 
rounding fluid, or in other words that it surpass im wei 
an equal volume of water. Accordingly any one would 
acknowledged to speak correctly who said, that the cause 
the stone’s going to the bottom is its exceeding in spec 
_gravity the fluid in which it is immersed. | 

Thus we see that each and every condition of the phe 
menon may be taken in its turn, and, with equal propriety 
common parlance, but with equal impropriety in scientifie ( 
course, may be spoken of as if it were the entire cause. | 
in practice, that particular condition is usually styled the oa 
whose share in the matter is superficially the most con: 
cuous, or whose requisiteness to the production of the ef 
we happen to be insisting on at the moment/ So great is 
force of this last consideration, that it sometimes induaee 
to give the name of cause even to one of the negative cor 
tions. We say, for example, The army was surprised beca 
the sentinel was off his post. But since the sentinel’s abse 
was not what created the enemy, or put the soldiers asl 
how did it cause them to be surprised? All that is re 
meant is, that the event would not have happened if he 
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en at his duty, His being off his post was no producing 
use, but the mere absence of a preventing cause: it was 
nply equivalent to his non-existence. From nothing, from 
mere hegation, no consequences can proceed. All effects are 
nnected, by the law of causation, with some set of positive 
nditions ; negative ones, it is true, being almost always 
juired in addition. In other words, every fact or phenome- 
n which has a beginning, invariably arises when some certain 
mbination of positive facts exists, provided certain other po- 
ive facts do not exist. 

There is, no doubt, a tendency (which our first example, 
at of death irom taking a particular food, sufficiently illus- 
ites) to associate the idea of causation with the proximate 
tecedent event, rather than with any of the antecedent states, 
permanent facts, which may happen also to be conditions 
the phenomenon ; the reason being that the event not only 
sts, but begins to exist, immediately previous; while the 
ier conditions may have pre-existed for an indefinite time. / A 
d this tendency shows itself very visibly in the different 
‘ical fictions which are resorted to, even by men of science, 
avoid the necessity of giving the name of cause to anything 
‘ich had existed for an indeterminate length of time before 
| effect. Thus, rather than say that the earth causes the fall 
oodies, they ascribe it to a force exerted by the earth, or an 
yaction by the earth, abstractions which they can represent 
vhemselves as exhausted by each effort, and therefore con- 
luting at each successive instant a fresh fact, simultaneous 
a, or only immediately preceding, the effect. Inasmuch as 
\coming of the circumstance which completes the assemblage 
onditions, is a change or event, it thence happens that an 
ati is always the antecedent in closest apparent proximity 
he consequent: and this may account for the illusion which 
oses us to look upon the proximate event as standing more 
aliarly i in the position of a cause than any of the antecedent 
es. But even this peculiarity, of being in closer proximity 
ie effect than any other of its conditoins, is, as we have 
ady seen, far from being necessary to the common notion 


/cause ; with which notion, on the contrar y, any one of the 
24—2 


| 
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conditions, either positive or negative, is found, on occasio 
completely to accord.* 

The cause, then, philosophically speaking, is the sum tot 
of the conditions, positive and negative taken together; t 
whole of the contingencies of every description, which ben 
realized, the consequent invariably follows. The negati 


* The assertion, that any and every one of the conditions of a phenomen 
may be and is, on some occasions and for some purposes, spoken of as t 
cause, has been disputed by an intelligent reviewer of this work in the P 
spective Review (the predecessor of the justly esteemed National Review), w 
maintains that ‘‘ we always apply the word cause rather to that element int 
antecedents which exercises force, and which would ¢end at all times to prodt 
the same or a similar effect to that which, under certain conditions, it wot 
actually produce.” And he says, that ‘‘ every one would feel” the expressi 
that the cause of a surprise was the sentinel’s being off his post, to be incorret 
but that the ‘‘allurement or force which drew him off his post, might be 
called, because in doing so it removed a resisting power which would have p 
vented the surprise.” I cannot think that it would be wrong to say, that 1 
event took place because the sentinel was absent, and yet right to say that 
took place because he was bribed to be absent. Since the only direct effect 
the bribe was his absence, the bribe could be called the remote cause of the st 
prise, only on the supposition that the absence was the proximate cause; 2 
does it seem to me that any one (who had not a theory to support) would u 
the one expression and reject the other. } 

The reviewer observes, that when a person dies of poison, his possession 
bodily organs is a necessary condition, but that no pne would ever speak of 
as the cause. Iadmit the fact; but I believe the reason to be, that the oe 
sion could never arise for so speaking of it ; for when in the inaccuracy of cor 
mon discourse we are led to speak of some one condition of a phenomenon 
its cause, the condition so spoken of is always one which it is at least possible th 
the hearer may require to be informed of. The possession of bodily organs i 
known condition, and to give that as the answer, when asked the cause of ap 
son’s death, would not supply the information sought. Once conceive that 
doubt could exist as to his having bodily organs, or that he were to be compar 
with some being who had them not, and cases may be imagined in which it mig 
be said that his possession of them was the cause of his death. If Faust ai 
Mephistopheles together took poison, it might be said that Faust died becau 
he was a human being, and had a body, while Mephistopheles survived becau 
he was a spirit. 

It is for the same reason that no one (as the reviewer remarks) ‘calls t 
cause of a leap, the muscles or sinews of the body, though they are necessa 
conditions ; nor the cause of a self-sacrifice, the knowledge which was necessa 
for it ; nor the cause of writing a book, that a man has time for it, which is 
necessary condition.” These conditions (besides that they are antecedent stat 
and not proximate antecedent events, and are therefore never the conditions 
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ditions, however, of any phenomenon, a special enumeration 
which would generally be very prolix, may be all summed 
under one head, namely, the absence of preventing or coun- 
icting causes. The convenience of this mode of expression 
nainly grounded on the fact, that the effects of any cause in 
nteracting another cause may in most cases be, with strict 
tific exactness, regarded as a mere extension of its own 
per and separate effects. If gravity retards the upward 
ion of a projectile, and deflects it into a parabolic trajectory, 
roduces, in so doing, the very same kind of effect, and even 


st apparent proximity to the effect) are all of them so obviously implied, 
it is hardly possible there should exist that necessity for insisting on them, 
+h alone gives occasion for speaking of a single condition as if it were the 
e. Wherever this necessity exists in regard to some one condition, and does 
exist in regard to any other, I conceive that it is consistent with usage, when 
tific accuracy is not aimed at, to apply the name cause to that one con- 
n. Ifthe only condition which can be supposed to be unknown is a nega- 
condition, the negative condition may be spoken of as the cause. It might 
uid that a person died for want of medical advice: though this would not 
kely to be said, unless the person was already understood to be ill, and 
der to indicate that this negative circumstance was what made the illness 
, and not the weakness of his constitution, or the original virulence of the 
ise. It might be said that a person was drowned because he could not 
1; the positive condition, namely, that he fell into the water, being already 
ied in the word drowned. And here let me remark, that his falling into the 
ris in this case the only positive condition ; all the conditions not expressly 
rtually included in this (as that he could not swim, that nobody helped him, 
30 forth) are negative. Yet, if it were simply said that the cause of a man’s 
1 was falling into the water, there would be quite as great a sense of impro- 
yin the expression, as there would be if it were said that the cause was his 
lity to swim ; because, though the one condition is positive and the other 
tive, it would be felt that neither of them was sufficient, without the other, 
oduce death. 

Jith regard to the assertion that nothing is termed the cause, except the 
*nt which exerts active force ; I wave the question as to the meaning of 
2? force, and accepting the phrase in its popular sense, I revert to a former 
ple, and I ask, would it be more agreeable to custom to say that a man 
ecause his foot slipped in climbing a ladder, or that he fell because of his 
t? for his weight, and not the motion of his foot, was the active force 
1 determined his fall. If a person walking out in a frosty day, stumbled 
+l, it might be said that he stumbled because the ground was slippery, or 
‘se he was not sufficiently careful; but few people, I suppose, would say 
ie stumbled because he walked. Yet the only active force concerned was 
which he exerted in walking: the others were mere negative conditions : 
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(as mathematicians know) the same quantity of effect, as 
does in its ordinary operation of causing the fall of bod 
when simply deprived of their support. If an alkaline solut 
mixed with an acid destroys its sourness, and prevents it fr 
reddening vegetable blues, it is because the specific effect 
the alkali is to combine with the acid, and form a compou 
with totally different qualities. This property, which causes 
all descriptions possess, of preventing the effects of ol 
causes by virtue (for the most part) of the same laws accordi 
to which they produce their own,* enables us, by establishi 


but they happened to be the only ones which there could be any necessit} 
state ; for he walked, most likely, in exactly his usual manner, and the nega 
conditions made all the difference. Again, if a person were asked why 
army of Xerxes defeated that of Leonidas, he would probably say, because t 
were a thousand times the number; but I do not think he would say, it” 
because they fought, though that was the element of active force. To bor: 
another example, used by Mr. Grove and by Mr. Baden Powell, the oper 
of floodgates is said to be the cause of the flow of water; yet the active fore 
exerted by the water itself, and opening the floodgates merely supplies a mt 
tive condition. The reviewer adds, ‘there are some conditions absolu 
passive, and yet absolutely necessary to physical phenomena, viz. the relat 
of space and time ; and to these no one ever applies the word cause with 
being immediately arrested by those who hear him.” Even from this statem 
T am compelled to dissent. Few persons would feel it incongruous to say 
example) that a secret became known because it was spoken of when A. B.’ 
within hearing ; which is a condition of space: or that the cause why om 
two particular trees is taller than the other, is that it has been longer plant 
which is a condition of time. 

* There are a few exceptions; for theré are some properties of obj 
which seem to be purely preventive; as the property of opaque bodies, 
which they intercept the passage of light. This, as far as we are able 
understand it, appears an instance not of one cause counteracting another 
the same law whereby it produces its own effects, but of an agency which m 
fests itself in no other way than in defeating the effects of another agency. 
we knew on what other relations to light, or on what peculiarities of struct 
opacity depends, we might find that this is only an apparent, not a real, ex! 
tion to the general proposition in the text. In any case it needs not affect 
practical application. The formula which includes all the negative condit! 
of an effect in the single one of the absence of counteracting causes, is 
violated by such cases as this ; though, if all counteracting agencies were of 
description, there would be no purpose served by employing the formula, 8 
we should still have to enumerate specially the negative conditions of each } 
nomenon, instead of regarding them as implicitly contained in the positive 1 
of the various other agencies in nature. 


care 
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general axiom that all causes are liable to be counteracted 
eir effects by one another, to dispense with the consideration 
egative conditions entirely, and limit the notion of cause 
1e assemblage of the positive conditions of the phenomenon ; 
negative condition invariably understood, and the same in 
instances (namely, the absence of counteracting causes) 
2g sufficient, along with the sum of the positive conditions, 
zake up the whole set of circumstances on which the phe- 
enon is dependent. 


§ 4. Among the positive conditions, as we have seen that 
e are some to which, in common parlance, the term cause 
lore readily and frequently awarded, so there are others to 
sh it is, in ordinary circumstances, refused. In most cases 
ausation a distinction is commonly drawn between some- 
g which acts, and some other thing which is acted upon ; 
veen an agent and a patient. Both of these, it would be 
rersally allowed, are conditions of the phenomenon; but it 
Id be thought absurd to call the latter the cause, that title 
ig reserved for the former. The distinction, however, 
ishes on examination, or rather is found to be only verbal ; 
ing from an incident of mere expression, namely, that the 
ct said to be acted upon, and which is considered as the scene 
which the effect takes place, is commonly included in the 
ase by which the effect is spoken of, so that if it were also 
coned as part of the cause, the seeming incongruity would 
e of its being supposed to cause itself. In the instance 
ch we have already had, of falling bodies, the question was 
3 put: What is the cause which makes a stone fall? and 
he answer had been “the stone itself,” the expression 
la have been in apparent contradiction to the meaning of 
word cause. The stone, therefore, is conceived as the 
ent, and the earth (or, according to the common and 
+ unphilosophical practice, some occult quality of the 
h) i is represented as the agent, or cause. But that there is 
ning fundamental in the distinction may be seen from this, 
ua is quite possible to conceive the stone as causing its 

fall, provided the language employed be such as to save 


| 


| 


376 INDUCTION. 


the mere verbal incongruity. We might say that the st 
moves towards the earth by the properties of the matter co 
posing it; and according to this mode of presenting 1 
phenomenon, the stone itself might without impropriety 
called the agent; though, to save the established doctr 
of the inactivity of matter, men usually prefer here also 
ascribe the effect to an occult quality, and say that the car 
is not the stone itself, but the weight or gravitation of 1 
stone. 

Those who have contended for a radical distinction 
tween agent and patient, have generally conceived the ag 
as that which causes some state of, or some change in } 
state of, another object which is called the patient. I 
a little reflection will show that the licence we assume 
speaking of phenomena as states of the various objects wh 
take part in them, (an artifice of which so much use has be 
made by some philosophers, Brown in particular, for the ap 
rent explanation of phenomena,) is simply a sort of logi 
fiction, useful sometimes as one among several modes 
expression, but which should never be supposed to be’ 
enunciation of a scientific truth. Even those attributes 
an object which might seem with greatest propriety to 
called states of the object itself, its sensible qualities, 
colour, hardness, shape, and the like, are in reality (as 
one has pointed out more clearly than Brown hims 
phenomena of causation, in which the substance is distine 
the agent, or producing cause, the patient being our 0 
organs, and those of other sentient beings. What we ¢ 
states of objects, are always sequences into which 1 
objects enter, generally as antecedents or causes; and thir 
are never more active than in the production of those pl 
nomena in which they are said to be acted upon. Th 
in the example of a stone falling to the earth, according 
the theory of gravitation the stone is as much an agent 
the earth, which not only attracts, but is itself attracted | 
the stone. In the case of a sensation produced in our orgal 
the laws of our organization, and even those of our minds, ' 
as directly operative in determining the effect produced, as' 
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sof the outward object. Though we call prussic acid the 
nt of a person’s death, the whole of the vital and organic 
yerties of the patient are as actively instrumental as the 
on, in the chain of effects which so rapidly terminates his 
jent existence. In the process of education, we may 
the teacher the agent, and the scholar only the material 
d upon ; yet in truth all the facts which pre-existed in the 
lar's mind exert either co-operating or counteracting 
icies in relation to the teacher's efforts. It is not light 
we which is the agent in vision, but light coupled with the 
ve properties of the eye and brain, and with those of the 
dle object. The distinction between agent and patient is 
ely verbal: patients are always agents; in a great pre- 
jon, indeed, of all natural phenomena, they are so to 
1a degree as to react forcibly on the causes which acted 
n them: and even when this is not the case, they con- 
ute, in the same manner as any of the other conditions, to 
production of the effect of which they are vulgarly treated 
he mere theatre. All the positive conditions of a phe- 
enon are alike agents, alike active; and in any expression 
he cause which professes to be complete, none of them 
with reason be excluded, except such as have already been 
lied in the words used for describing the effect; nor by 
iding even these would there be incurred any but a merely 
al impropricty. 


) 5. It now remains to advert to a distinction which is of 

‘rate importance both for clearing up the notion of cause, 
for obviating a very specious objection often made against 
view which we have taken of the subject. 

Vhen we define the cause of anything (in the only sense 
hich the present inquiry has any concern with causes) to 
the antecedent which it invariably follows,” we do not use 
phrase as exactly synonymous with “the antecedent which 
variably has followed in our past experience.’ Such a 
» of conceiving causation would be liable to the objection 
plausibly urged by Dr. Reid, namely, that according to 
‘doctrine night must be the cause of day, and day the 
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cause of night; since these phenomena have invaria 
succeeded one another from the beginning of the wo 
But it is necessary to our using the word cause, that 
should believe not only that the antecedent always : 
been followed by the consequent, but that, as long as_ 
present constitution of things* endures, it always will be 
And this would not be true of day and night. We do : 
believe that night will be followed by day under all ims 
nable circumstances, but only that it will be so provided | | 
sun rises above the horizon. If the sun ceased to rise, whi 
for aught we know, may be perfectly compatible with 
general laws of matter, night would be, or might be, eten 
On the other hand, if the sun is above the horizon, his li 
not extinct, and no opaque body between us and him, 
believe firmly that unless a change takes place in the 7 
perties of matter, this combination of antecedents will | 
followed by the consequent, day; that if the combination 
antecedents could be indefinitely prolonged, it would 
always day; and that if the same combination had alw 
existed, it would always have been day, quite independer, 
of night as a previous condition. Therefore is it that we! 
not call night the cause, nor even a condition, of day. 1) 
existence of the sun (or some such luminous body), and th 
being no opaque medium in a straight linet between t 
body and the part of the earth where we are situated, are | 
sole conditions; and the union of these, without the addit: 
of any superfluous circumstance, constitutes the cause. 1! 
is what writers mean when they say that the notion of ba 


* I mean by this expression, the ultimate laws of nature (whatever i 
‘may be) as distinguished from the derivative laws and from the oe 
The diurnal revolution of the earth (for example) is not a part of the cons! 
tion of things, because nothing can be so called which might possibly be 
minated or altered by natural causes. ) 

t I use the words ‘‘straight line’ for brevity and simplicity. In ret 
the line in question is not exactly straight, for, from the effect of refraction,| 
actually see the sun for a short interval during which the opaque mass of | 


earth is interposed ina direct line between the sun and our eyes ; thus realiz 
though but to a limited extent, the coveted desideratum of seeing roul 
corner, 1 
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‘Ives the idea of necessity. If there be any meaning 
ch confessedly belongs to the term necessity, it is wncon- 
‘nalness. That which is necessary, that which must be, 
ns that which will be, whatever supposition we may make 
egard to all other things. The succession of day and night 
‘ently is not necessary in this sense. It is conditional on 
occurrence of other antecedents. That which will be 
ywed by a given consequent when, and only when, some 
1 circumstance also exists, is not the cause, even though 
fase Should ever have occurred in which the phenomenon 
: place without it. 
(nvariable sequence, therefore, is not synonymous with 
ation, unless the sequence, besides being invariable, is 
wnditional. There are sequences, as uniform in past 
‘rience as any others whatever, which yet we do not re- 
as cases of causation, but as conjunctions in some sort 
Jental. Such, to an accurate thinker, is that of day and 
‘t. The one might have existed for any length of time, 
the other not have followed the sooner for its existence ; 
lows only if certain other antecedents exist; and where 
2 antecedents existed, it would follow in any case. No 
(probably, ever called night the cause of day; mankind 
/so soon have arrived at the very obvious generalization, 
ithe state of general illumination which we call day would 
w from the presence of a sufficiently luminous body, 
‘her darkness had preceded or not. 
Ve may define, therefore, the cause of a phenomenon, to 
& antecedent, or the concurrence of antecedents, on 
A it is invariably and unconditionally consequent.’ Or if 
opt. the convenient modification of the meaning of the 
| cause, which confines it to the assemblage of positive 
litions without the SEs then instead of “ uncondi- 
ly,” we must say, “subject to no other than negative 
tions.” 
0 some it may appear, that the sequence between night 
day being invariable in our experience, we have as much 
fad in this case as experience can give in any case, for 
ising the two phenomena as cause and effect ; and that 
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to say that more is necessary—to require a belief that ; 
succession is unconditional, or in other words that it wo) 
be invariable under all changes of circumstances, is to ackn| 
Jedge in causation an element of belief not derived fi 
experience. The answer to this is, that it is experience it] 
which teaches us that one uniformity of sequence is | 
ditional and another unconditional. When we judge that | 
succession of night and day is a derivative sequence, depend) 
on something else, we proceed on grounds of experience. : 
is the evidence of experience which convinces us that ¢ 
could equally exist without being followed by night, and t 
night could equally exist without being followed by day. | 
say that these beliefs are “not generated by our mere obs 
vation of sequence,’* is to forget that twice in every twen 
four hours, when the sky is clear, we have an eaperiun 
tum crucis that the cause of day is the sun. We have | 
experimental knowledge of the sun which justifies us 
experimental grounds in concluding, that if the sun wi 
always above the horizon there would be day, though thi 
had been no night, and that if the sun were always belowt 
horizon there would be night, though there had been no di 
We thus know from experience that the succession of nig 
and day is not unconditional. Let me add, that the ante 
dent which is only conditionally invariable, is not the 1m) 
riable antecedent. Though a fact may, in experience, ha 
always been followed by another fact, yet if the remainder 
our experience teaches us that it might not always be 
followed, or if the experience itself is such as leaves room | 
a possibility that the known cases may not correctly represe 
all possible cases, the hitherto invariable antecedent 18 2 
accounted the cause ; but why ? Because we are not sure th 
it is the invariable antecedent. 

Such cases of sequence as that of day and night not or 
do not contradict the doctrine which resolves causation im 
invariable sequence, but are necessarily implied in 
doctrine. It is evident, that from a limited number of unc¢ 


Ca 


* Second Burnett Prize Essay, by the Rey. John Tulloch, p. 25 
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nal sequences, there will result a much greater number of 
itional ones.- Certain causes being given, that is, certain 
edents which are unconditionally followed by certain 
squents ; the mere coexistence of these causes will give 
to an unlimited number of additional uniformities. If 
sauses exist together, the effects of both will exist toge- 
; and if many causes coexist, these causes (by what we 
term hereafter the intermixture of their laws) will give 
0 new effects, accompanying or succeeding one another in 
particular order, which order will be invariable while 
auses continue to coexist, but no longer. The motion of 
varth in a given orbit round the sun, is a series of 
zes which follow one another as antecedents and conse- 
ts, and will continue to do so while the sun’s attraction, 
she force with which the earth tends to advance in a 
5 line through space, continue to coexist in the same 
jities as at present. But vary either of these causes, 
he unvarying succession of motions would cease to take 
_ The series of the earth’s motions, therefore, though 
e of sequence invariable within the limits of human 
‘jence, is not a case of causation. It is not uncondi- 
. 

his distinction between the relations of succession which 
f: as we know are unconditional, and those relations, 
‘er of succession or of coexistence, which, like the earth’s 
‘ns, or the succession of day and night, depend on the 
nee or on the coexistence of other antecedent facts— 
ponds to the great division which Dr. Whewell and 
writers have made of the field of science, into the in- 
iation of what they term the Laws of Phenomena, and 
ivestigation of causes; a phraseology, as I conceive, not 
ophically sustainable, inasmuch as the ascertainment of 
, Such causes as the human faculties can ascertain, 
ty, causes which are themselves phenomena, is, therefore, 
the ascertainment of other and more universal Laws of 
mena. And let me here observe, that Dr. Whewell, 
\ some degree even Sir John Herschel, seem to have 
lerstood the meaning of those writers who, lke 


a 
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M. Comte, limit the sphere of scientific investigation to Ly 
of Phenomena, and speak of the inquiry into causes as \j 
and futile. The causes which M. Comte designates as i 
cessible, are efficient causes. The investigation of physi 
as opposed to efficient, causes (including the study of all} 
active forces in Nature, considered as facts of observatior| 
as important a part of M. Comte’s conception of science ai 
Dr. Whewell’s. His objection to the word cause is a nf 
matter of nomenclature, in which, as a matter of nomen i 
ture, I consider him to be entirely wrong. ‘‘ Those, i} 
justly remarked by Mr. Bailey,* “who, like M. Comte, obe 
to designate events as causes, are objecting without any | : 
ground to a mere but extremely convenient generalization! 
a very useful common name, the eouployneys of wii 
involves, or needs involve, no particular theory. To wh 
it may be added, that by rejecting this form of express! 
M. Comte leaves himself without any term for markin, 
distinction which, however incorrectly expressed, is not (| 
real, but is one of the fundamental distinctions in scien) 
indeed it is on this alone, as we shall hereafter find, that | 
possibility rests of framing a rigorous Canon of Induct. 
And as things left without a name are apt to be forgotte: 
Canon of that description is not one of the many bent 
which the philosophy of Induction has received from 
Comte’s great powers. 

§ 6. Does a cause always stand with its effect in | 
relation of antecedent and consedp ? Do we not oe 


when we say that fire is the cause of warmth, the sun 
moisture the cause of vegetation, and the like? Since a 08 
does not necessarily perish because its effect has been } 
duced, the two things do very generally coexist; and tL 
are some appearances, and some common expressions, set 
to imply not only that causes may, but that they must, 
contemporaneous with their effects. Cessante causa cess 


* Letters on the Philosophy of the Human Mind, First Series, p. 2195 
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tus, has been a dogma of the schools: the necessity for 
continued existence of the cause in order to the continu- 
. of the effect, seems to have been once a generally received 
vine. Keplers numerous attempts to account for the 
ions of the heavenly bodies on mechanical principles, were 
ered abortive by his always supposing that the agency which 
those bodies in motion must continue to operate in order 
eep up the motion which it at first produced. Yet there 
at all times many familiar instances of the continuance 
fects, long after their causes had ceased. ‘A coup de soleil 
a person a brain fever: will the fever go off as soon as 
smoved out of the sunshine? A sword is run through 
jody: must the sword remain in his body in order that he 
‘continue dead? A ploughshare once made, remains a 
ghshare, without any continuance of heating and ham- 
ng, and even after the man who heated and hammered it 
‘been gathered to his fathers. On the other hand, the 
sure which forces tp the mercury in an exhausted tube 
| be continued in order to sustain it in the tube. This 
ay be replied) is because another force is acting without 
(mission, the force of gravity, which would restore it to 
evel, unless counterpoised by a force equally constant. 
again ; a tight bandage causes pain, which pain will some- 
‘go off as soon as the bandage is removed. The illumina- 
which the sun diffuses over the earth ceases when the sun 
down. 

‘here is, therefore, a distinction to be drawn. The con- 
1s which are necessary for the first production of a phe- 
‘non, are occasionally also necessary for its continuance ; 
ch more commonly its continuance requires no condition 
it negative ones. Most things, once produced, continue 
ley are, until something changes or destroys them ; but 
“require the permanent presence of the agencies which 
iced them at first. These may, if we please, be considered 
stantaneous phenomena, requiring to be renewed at each 
at by the cause by which they were at first generated. 
-dingly, the illumination of any given point of space 
always been looked upon as an _ instantaneous fact, 
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which perishes and is perpetually renewed as long as ie 
necessary conditions subsist. If we adopt this language je 
avoid the necessity of admitting that the continuance of ie 
cause is ever required to maintain the effect. We may , 
it is not required to maintain, but to reproduce, the effect 
else to counteract some force tending to destroy it. And is 
may be a convenient phraseology. But it is only a phras)- 
logy. The fact remains, that im some cases (though these " 
a minority) the continuance of the conditions which produd 
an effect is necessary to the continuance of the effect. " 

As to the ulterior question, whether it is strictly Necess y 
that the cause, or assemblage of conditions, should prece}, 
by ever so short an instant, the production of the effect, a 
question raised and argued with much ingenuity by Sir Ja 
Herschel in an Essay already quoted,*) the inquiry is of ) 


consequence for our present purpose. There certainly 
Gases in which the effect follows without any interval p- 
ceptible by our faculties ; and when there is an interval, | 
cannot tell by how many intermediate links imperceptible’ 


us that interval may really be filled up. But even granti? 


that an effect may commence simultaneously with its cau, 
the view I have taken of causation is In no way practica 
affected. Whether the cause and its effect be mecessalj 
successive or not, the beginning of a phenomenon 1s . 
implies a cause, and causation is the law of the succession | 
phenomena. If these axioms be granted, we can affo, 
though I see no necessity for doing so, to drop the wor 
antecedent and consequent as applied to cause and effect. | 
have no objection to define a cause, the assemblage of p 
nomena, which occurring, some other phenomenon invariall 
commences, or has its origin. Whether the effect coinei( 
in point of time with, or immediately follows, the hindm' 
of its conditions, is immaterial. At all events it does 1 
precede it ; and when we are in doubt, between two coexistt 
phenomena, which is cause and which effect, we rightly dei 
the question solved if we can ascertain which of them p) 


ceded the other. 


—— 


— 
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§ 7. It continually happens that several different phe- 
nena, which are not in the slightest degree dependent or 
ditional on one another, are found all to depend, as the 
ase is, on one and the same agent; in other words, one 
_the same phenomenon is seen to be fcllowed by several 
sof effects quite heterogeneous, but which go on simul- 
20usly one with another; provided, of course, that all other 
ditions requisite for each of them also exist. Thus, the sun 
duces the celestial motions, it produces daylight, and it 
luces heat. The earth causes the fall of heavy bodies, and 
Uso, in its capacity of a great magnet, causes the phe- 
rena of the magnetic needle. A crystal of galena causes 
isensations of hardness, of weight, of cubical form, of grey 
yur, and many others between which we can trace no inter- 
ndence. The purpose to which the phraseology of Pro- 
‘ies and Powers is specially adapted, is the expression of 
| sort of cases. When the same phenomenon is followed 
iner subject or not to the presence of other conditions) by 
hts of different and dissimilar orders, it is usual to say that 
\ different sort of effect is produced by a different property 
Je cause. Thus we distinguish the attractive or gravita- 
property of the earth, and its magnetic property: the 
itative, luminiferous, and calorific properties of the sun: 
solour, shape, weight, and hardness of a crystal. These 
nere phrases, which explain nothing, and add nothing to 
knowledge of the subject; but, considered as abstract 
»s denoting the connexion between the different effects 
uced and the object which produces them, they are a very 
rful instrument of abridgment, and of that acceleration of 
rocess of thought which abridgment accomplishes. 
‘his class of considerations leads to a conception which we 
| find to be of great importance, that of a Permanent 
®, or original natural agent. There exist in nature a 
der of permanent causes, which have subsisted ever since 
juman race has been in existence, and for an indefinite 
srobably an enormous length of time previous. The sun, 
arth, and planets, with their various constituents, air, 
», and other distinguishable substances, whether simple or 
\L. I. 25 
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compound, of which nature is made up, are such Perman; 
Causes. These have existed, and the effects or consequen, 
which they were fitted to produce have taken place (as oft 
as the other conditions of the production met,) from the v) 
beginning of our experience. But we can give no account| 
the origin of the Permanent Causes themselves. Why th: 
particular natural agents existed originally and no others, 
why they are commingled in such and such proportions, a 
distributed in such and such a manner throughout space, is 
question we cannot answer. More than this: we can discoy 
nothing regular in the distribution itself; we can reduce it: 
no uniformity, to no law. There are no means by which, fry 
the distribution of these causes or agents in one part of spa 
we could conjecture whether a similar distribution prevails 
another. The coexistence, therefore, of Primeval Caus 
ranks, to us, among merely casual concurrences: and all thc 
sequences or coexistences among the effects of several st 
causes, which, though invariable while those causes coexi 
would, if the coexistence terminated, terminate along with 
we do not class as cases of causation, or laws of nature: | 
can only calculate on finding these sequences or coexistent 
where we know by direct evidence, that the natural agents 
the properties of which they ultimately depend, are distribut 
in the requisite manner. These Permanent Causes are I 
always objects; they are sometimes events, that is to si 
periodical cycles of events, that being the only mode in whi 
events can possess the property of permanence. Not only, ! 
instance, is the earth itself a permanent cause, or primiti 
natural agent, but the earth's rotation is so too: itis a cau 
which has produced, from the earliest period, (by the aid 
other necessary conditions,) the succession of day and nig! 
the ebb and flow of the sea, and many other effects, while, 
we can assign no cause (except conjecturally) for the rotati 
itself, it is entitled to be ranked as a primeval cause. It 
however, only the origin of the rotation which is mysterious 
us: once begun, its continuance is accounted for by the fi 
law of motion (that of the permanence of rectilinear moti 
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s impressed) combined with the gravitation of the parts of 
earth towards one another. 

All phenomena without exception which begin to exist, 
is, all except the primeval causes, are effects either im- 
iate or remote of those primitive facts, or of some combi- 
on of them. There is no Thing produced, no event 
pening, in the known universe, which is not connected 
an uniformity, or invariable sequence, with some one or 
e of the phenomena which preceded it; insomuch that it 
happen again as often as those phenomena occur again, 
as no other phenomenon having the character of a coun- 
sting cause shall coexist. These antecedent phenomena, 
n, were connected in a similar manner with some that 
eded them ; and so on, until we reach, as the ultimate 
_ attainable by us, either the properties of some one 
eval cause, or the conjunction of several. ‘T’he whole of 
»henomena of nature were therefore the necessary, or in 
«words, the unconditional, consequences of some former 

‘cation of the Permanent Causes. : 
‘he state of the whole universe at any instant, we believe 
2 the consequence of its state at the previous instant; 
auch that one who knew all the agents which exist at the 
ut moment, their collocation in space, and all their pro- 
9s, in other words, the laws of their agency, could predict 
hole subsequent history of the universe, at least unless 
new volition of a power capable of controlling the 
‘rse should supervene.* Andif any particular state of the 


7o the universality which mankind are agreed in ascribing to the Law of 
ion, there is one claim of exception, one disputed case, that of the Human 
the determinations of which, a large class of metaphysicians are not 
‘to regard as following the causes called motives, according’ to as strict 
those which they suppose to exist in the world of mere matter. This 
erted point will undergo a special examination when we come to treat 
larly of the Logic of the Moral Sciences (Book vi. ch. 2). In the mean 
‘may remark that these metaphysicians, who, it must be observed, ground 


ee 


n part of their objection on the supposed repugnance of the doctrine in 
1 to our consciousness, seem to me to mistake the fact which conscious- 
|tifies against. What is really in contradiction to consciousness, they 
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entire universe could ever recur a second time, all subseqi; 
states would return too, and history would, like a circulai 
decimal of many figures, periodically repeat itself :— | 


| 
Jam redit et virgo, redeunt Saturnia regna. . . . 


Alter erit tum Tiphys, et altera que vehat Argo 
Delectos heroas ; erunt quoque altera bella, 
Atque iterum ad Trojam magnus mittetur Achilles. 


And though things do not really revolve in this eternal rou! 
the whole series of events in the history of the universe, i 
and future, is not the less capable, in its own nature, of be 
constructed @ priori by any one whom we can supp 
acquainted with the original distribution of all natural age 
and with the whole of their properties, that is, the laws) 
succession existing between them and their effects: saving | 
far more than human powers of combination and calculat: 
which would be required, even in one possessing the data, | 
the actual performance of the task. 


§ 8. Since everything which occurs is determined | 
laws of causation and collocations of the original causes, 
follows that the coexistences which are observable amo 
effects cannot be themselves the subject of any similar set 
laws, distinct from laws of causation. Uniformities there a 
as well of coexistence as of succession, among effects; t 
these must in all cases be a mere result either of the ident 
or of the coexistence of their causes: if the causes did 1 
coexist, neither could the effects. And these causes being al 
effects of prior causes, and these of others, until we reach t 
primeval causes, it follows that (except in the case of effe 
which can be traced immediately or remotely to one and t 


would, I think, on strict self-examination, find to be, the application to hun 
actions and: volitions of the ideas involved in the common use of. the te 
Necessity; which I agree with them in objecting to. But if they wo 
consider that by saying that a person’s actions necessarily follow from 
character, all that is really meant (for no more is meant in any case whate 
of causation) is that he invariably does act in conformity to his character, : 
that any one who thoroughly knew his character could certainly predict hov 
would act in any supposable case ; they probably would not find this doctt 
either contrary to their experience or revolting to their feelings, And nom 
than this is contended for by any one but an Asiatic fatalist. 
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1e cause) the coexistences of phenomena can in no case be 
versal, unless the coexistences of the primeval causes to 
ich the effects are ultimately traceable, can be reduced to 
universal law: but we have seen that they cannot. There 
, accordingly, no original and independent, in other words 
unconditional, uniformities of coexistence, between effects 
different causes; if they coexist, it is only because the 
ises have casually coexisted. The only independent and 
sonditional coexistences which are sufficiently invariable to 
re any claim to the character of laws, are between different 
[mutually independent effects of the same cause ; in other 
‘ds, between different properties of the same natural agent. 
's portion of the Laws of Nature will be treated of in the 
‘er part of the present Book, under the name of the Specific 
Metis of Kinds. 


§ 9. It is proper in this place to advert to a rather 


ient doctrine respecting causation, which has been revived 
ing the last few years in many quarters, and at present 
is more signs of life than any other theory of causation at 
jance with that set forth in the preceding pages. 

According to the theory in question, Mind, or, to speak 
'e precisely, Will, is the only cause of phenomena. The 
' of Causation, as well as the exclusive source from which 
clerive the idea, is our own voluntary agency. Here, and 
} only (it is said) we have direct evidence of causation. 
‘know that we can move our bodies. Respecting the 
nomena of inanimate nature, we have no other direct 
Wledge than that of antecedence and sequence. But in 
\case of our voluntary actions, it is affirmed that we are 
icious of power, before we have experience of results. An 
if volition, whether followed by an effect or not, is accom- 
ied by a consciousness of effort, “‘ of force exerted, of power 
‘ction, which is necessarily causal, or causative.’ This 
ag of energy or force, inherent in an act of will, is know- 
2 d@ priori; assurance, prior to experience, that we have 
power of causing effects. Volition, therefore, it is 
ted, is something more than unconditional antecedent ; 


| 
| 
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it is a cause, in a different sense from that in which phy 
phenomena are said to cause one another: it is an Effi 
Cause. From this the transition is easy to the further | 
trine, that Volition is the sole Efficient Cause of all ph 
mena. “It is inconceivable that dead force could cont 
unsupported for a moment beyond its creation. We ca 
even conceive of change or phenaeeea without the energ 
a mind.” “The word action” itself, says another write 
the same school, “ has no real significance except when apy 
to the doings of an intelligent agent. Let any one cone 
if he can, of any power, energy, or force, inherent in al 
of matter.” Phenomena may have the semblance of b 
produced by physical causes, but they are in reality produ 
say these writers, by the immediate agency of mind. 
things which do not proceed from a human (or, I suppose 
animal) will, proceed, they say, directly from divine ~ 
The earth is not moved by the combination of a centri 
and a projectile force; this is but a mode of speaking, w 
serves to facilitate our conceptions. It is moved by the d: 
volition of an omnipotent Being, in a path coinciding 
that which we deduce from the hypothesis of these two fo! 

As I have so often observed, the general question of 
existence of Efficient Causes does not fall within the limi 
our subject: but a theory which represents them as capab 
being subjects of human knowledge, and which passes of 
efficient causes what are only physical or phenomenal cat 
belongs as much to Logic as to Metaphysics, and is | 
subject for discussion here. 

To my apprehension, a volition is not an efficient, 
simply a physical, cause. Our will causes our bodily act 
in the same sense, and in no other, in which cold causes 
or a spark causes an explosion of gunpowder. The voli 
a state of our mind, is the antecedent; the motion of 
limbs in conformity to the volition, is the consequent. 
sequence I conceive to be not a subject of direct conscious! 
in the sense intended by the theory. The antecedent, inc 
and the consequent, are subjects of consciousness. But 
connexion betweer them is a subject of experience. I cai 
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nit that our consciousness of the volition contains in itself 
y @ priori knowledge that the muscular motion will follow. 
our nerves of motion were paralyzed, or our muscles stiff 
d inflexible, and had been so all our lives, I do not see the 
shtest ground for supposing that we should ever (unless by 
‘ormation from other people) have known anything of voh- 
n as a physical power, or been conscious of any tendency 
feelings of our mind to produce motions of our body, or of 
her bodies. I will not undertake to say whether we should 
that case have had the physical feeling which I suppose is 
sant when these writers speak of “ consciousness of effort :” 
see no reason why we should not; since that physical feeling 
probably a state of nervous sensation beginning and ending 
the brain, without involving the motory apparatus: but we 
rtainly should not have designated it by any term equivalent 
effort, since effort implies consciously aiming at an end, 
rich we should not only in that case have had no reason to 
), but could not even have had the idea of doing. If conscious 
all of this peculiar sensation, we should have been conscious 
it, I conceive, only as a kind of uneasiness, accompanying 
ir feelings of desire. 
It is well argued by Sir William Hamilton against the 
eory in question, that it “is refuted by the consideration, 
‘at between the overt fact of corporeal movement of which 
»are cognisant, and the internal act of mental determination 
‘which we are also cognisant, there intervenes a numerous 
‘ies of intermediate agencies of which we have no know- 
ge; and, consequently, that we can have no consciousness 
any causal connection between the extreme links of this 
‘ain, the volition to move and the limb moving, as this 
“pothesis asserts. No one is immediately conscious, for 
‘ample, of moving his arm through his volition. Previously 
‘this ultimate movement, muscles, nerves, a multitude of 
lid and fluid parts, must be set in motion by the will, but of 
‘is motion we know, from consciousness, absolutely nothing. 
“person struck with paralysis is conscious of no inability in 
is limb to fulfil the determinations of his will; and it is 
aly after having willed, and finding that his limbs do’ not 
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obey his volition, that he learns by this experience, that 
external movement does not follow the internal act. But: 
the paralytic learns after the volition that his limbs do 1{ 
obey his mind; so it is only after volition that the man } 
health learns, that his limbs do obey the mandates of his will’ 

Those against whom I am contending have never pi: 
duced, and do not pretend to produce, any positive evidenc} 
that the power of our will to move our bodies would be know 
to us independently of experience. What they have to s; 
on the subject is, that the production of physical events by. 
will seems to carry its own explanation with it, while t 
action of matter upon matter seems to require something el: 
to explain it; and is even, according to them, “ inconceivabl 


* Lectures on Metaphysics, vol. ii. Lect. xxxix. pp. 391-2. 

I regret that I cannot invoke the authority of Sir William Hamilton 
favour of my own opinions on Causation, as I can against the particu: 
theory which I am now combating. But that acute thinker has a theory! 
Causation peculiar to himself, which has never yet, as far as I know, be 
analytically examined, but which, I venture to think, admits of as compl: 
refutation as any one of the false or insufficient psychological theories wh: 
strew the ground in such numbers under his potent metaphysical scyt. 
(Since examined and controverted in the sixteenth chapter of An Eaamanati 
of Sir William Hamilton’s Philosophy). 

+ Unless we are to consider as such the following statement, by one of t 
writers quoted in the text: ‘‘In the case of mental exertion, the result to | 
accomplished is preconsidered or meditated, and is therefore known @ prio 
or before experience.” —(Bowen’s Lowell Lectures on the Application of Me 
physical and Ethical Science to the Evidence of Religion, Boston, 1849.) This 
merely saying that when we will a thing we have an idea of it. But to have 
idea of what we wish to happen, does not imply a prophetic knowledge that 
will happen. Perhaps it will be said that the jirst time we exerted our w 
when we had of course no experience of any of the powers residing in us, | 
nevertheless must already have known that we possessed them, sice we cant 
will that which we do not believe to be in our power. But the inipossibilit) 
perhaps in the words only, and not in the facts ; for we may desire what we 
not know to be in our power ; and finding by experience that our bodies m< 
according to our desire, we may then, and only then, pass into the more co 
plicated mental state which is termed will. : 

After all, even if we had an instinctive knowledge that our actions wol 
follow our will, this, as Brown remarks, would prove nothing as to the nati 
of Causation. Our knowing, previous to experience, that an antecedent will 
followed by a certain consequent, would not prove the relation between them 
be anything more than antecedence and consequence. 
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any other supposition than that some will intervenes 
veen the apparent cause and its apparent effect. They 
s rest their case on an appeal to the inherent laws of 

conceptive faculty; mistaking, as I apprehend, for the 
s of that faculty its acquired habits, grounded on the spon- 
sous tendencies of its uncultured state. The succession 
veen the will to move a limb and the actual motion, is one 
the most direct and instantaneous of all sequences which 
ie under our observation, and is familiar to every moment's 
erience from our earliest infancy; more familiar than any 
session of events exterior to our bodies, and especially 
‘e so than any other case of the apparent origination (as 
inguished from the mere communication) of motion. Now, 
, the natural tendency of the mind to be always attempting 
acilitate its conception of unfamiliar facts by assimilating 
‘n to others which are familiar. Accordingly, our volun- 
y acts, being the most familiar to us of all cases of causa- 
¢, are, in the infancy and early youth of the human race, 
taneously taken as the type of causation m general, and 
‘phenomena are supposed to be directly produced by the 
{of some sentient being. This original Fetichism I shall 
characterize in the words of Hume, or of any follower of 
ine, but in those of a religious metaphysician, Dr. Reid, in 
mr more effectually to show the unanimity which exists on 
isubject among all competent thinkers. 

“When we turn our attention to external objects, and 
én to exercise our rational faculties about them, we find 
i there are some motions and changes in them which we 
#2 power to produce, and that there are many which must 
#2 some other cause. Either the objects must have life and 
ove power, as we have, or they must be moved or changed 
yomething that has life and active power,-as external objects 
rnoved by us. 

“Onur first thoughts seem to be, that the objects in which 
l@erceive such motion have understanding and active power 
se have. ‘Savages,’ says the Abbé Raynal, ‘ wherever they 
enotion which they cannot account for, there they suppose 
‘ul’ All men may be considered as savages in this respect, 
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until they are capable of instruction, and of using their fa 
ties ina more perfect manner than savages do. | 

“The Abbé Raynal’s observation is sufficiently confirm 
both from fact, and from the structure of all languages. | 

“Rude nations do really believe sun, moon, and st 
earth, sea, and air, fountains, and lakes, to have understané 
and active power. To pay homage to them, and implore t 
favour, is a kind of idolatry natural to savages. 

“ All languages carry in their structure the marks of t 
being formed when this belief prevailed. The distinctior 
verbs and participles into active and passive, which is fount 
all languages, must have been originally intended to dis 
guish what is really active from what is merely passive; 
in all languages, we find active verbs applied to those obje 
in which, according to the Abbé Raynal’s observation, save 
suppose a soul. 

‘Thus we say the sun rises and sets, and comes to’ 
meridian, the moon changes, the sea ebbs and flows, the wi 
blow. Languages were formed by men who believed th 
objects to have life and active power in themselves. It 
therefore proper and natural to express their motions : 
changes by active verbs. | 

“There is no surer way of tracing the sentiments of nati 
before they have records, than by the structure of their | 
guage, which, notwithstanding the changes produced in it 
time, will always retain some signatures of the thought 
those by whom it was invented. When we find the s 
sentiments indicated in the structure of all languages, th 
sentiments must have been common to the human spe 
_ when languages were invented. 

“When a few, of superior intellectual abilities, find leis 
for speculation, they begin to philosophize, and soon disco 
that many of those objects which at first they believed t 
intelligent and active are really lifeless and passive. ‘hi 
a very important discovery. It elevates the mind, emancip 
from many vulgar superstitions, and invites to further dis 
veries of the same kind. 

“As philosophy advances, life and activity in nat 
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cts retires, and leaves them dead and inactive. Instead of 
ying voluntarily, we find them to be moved necessarily ; 
ead of acting, we tind them to be acted upon; and Nature 
ears as one great machine, where one wheel is turned by 
ther, that by a third; and how far this necessary succes- 
2 may reach, the philosopher does not know. * 

There is, then, a spontaneous tendency of the intellect to 
ount to itself for all cases of causation by assimilating them 
the intentional acts of voluntary agents like itself. This 
he instinctive philosophy of the human mind in its earliest 
ye, before it has become familiar with any other invariable 
uences than those between its own volitions and its volun- 
pacts. As the notion of fixed laws of succession among 
srnal phenomena gradually establishes itself, the propensity 
efer all phenomena to voluntary agency slowly gives way 
wre it. The suggestions, however, of daily life continuing 
be more powerful than those of scientific thought, the 
final instinctive philosophy maintains its ground in the 
d underneath the growths obtained by cultivation, and 
pS up a constant resistance to their throwing their roots 
9 into the soil. The theory against which I am contending 
ves its nourishment from that substratum. Its strength 
; not lie in argument, but in its affinity to an obstinate 
lency of the infancy of the human mind. 

That this tendency, however, is not the result of an in- 
‘nt mental law, is proved by superabundant evidence. 
| history of science, from its earliest dawn, shows that 
‘kind have not been unanimous in thinking either that the 
son of matter upon matter was not conceivable, or that the 
7m of mind upon matter was. To some thinkers, and 
2 schools of thinkers, both in ancient and in modern times, 
last has appeared much more inconceivable than the 
er. Sequences entirely physical and material, as soon as 
\ had become sufficiently familiar to the human mind, came 
)2 thought perfectly natural, and were regarded not only as 
° Ing no explanation themselves, but as being capable of 
a 


* Reid’s Essays on the Active Powers, Essay iv. ch. 3. 
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affording it to others, and even of serving as the ultimate: 
planation of things in general. 
One of the ablest recent supporters of the Volitit 
theory has furnished an explanation, at once historically | 
and philosophically acute, of the failure of the Greek pli 
sophers in physical inquiry, in which, as I conceive, he: 
consciously depicts his own state of mind. “ Their stumb) 
block was one as to the nature of the evidence they | 
to expect for their conviction. . . . They had not seized 
idea that they must not expect to understand the proce 
of outward causes, but only their results: and consequel 
the whole physical philosophy of the Greeks was an atte 
to identify mentally the effect with its cause, to feel 
some not only necessary but natural connexion, where 
meant by natural that which would per se carry some | 
sumption to their own mind. . . . They wanted to see : 
reason why the physical antecedent should produce this | 
ticular consequent, and their only pda were in diredl 
where they could find such reasons.’* In other words,’ 
were not content merely to know that one phenomenon’ 
always followed by another; they thought that they had 
attained the true aim of science, unless they could per 
something in the nature of the one phenomenon from w 
it might have been known or presumed previous to trial 
it would be followed by the other: just what the writer, 
has so clearly pointed out their error, thinks that he» 
ceives in the nature of the phenomenon Volition. An 
complete the statement of the case, he should have a 
that these early speculators not only made this their 
but were quite satisfied with their success in it; not 
sought for causes which should carry in their mere state 
evidence of their efficiency, but fully believed that they 
found such causes. The reviewer can see plainly that 
was an error, because he does not believe that there 
any relations between material phenomena which can acc 
for their producing one another: but the very fact of the 
SN un sbs yas ne enna remem 
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ney of the Greeks in this error, shows that their minds 
‘in a very different state: they were able to derive from 
ssimilation of physical facts to other physical facts, the 
of mental satisfaction which we connect with the word 
anation, and which the reviewer would have us think can 
be found in referring phenomena toa will. When Thales 
Hippo held that moisture was the universal cause, and 
rnal element, of which all other things were but the infi- 
y various sensible manifestations; when Anaximenes 
icated the same thing of air, Pythagoras of numbers, and 
like, they all thought that they had found a real expla- 
m; and were content to rest in this explanation as 
aate. ‘I'he ordinary sequences of the external universe 
ared to them, no less than to their critic, to be incon- 
ible without the supposition of some universal agency to 
ect the antecedents with the consequents; but they did 
ink that Volition, exerted by minds, was the only agency 
h fulfilled this requirement. Moisture, or air, or numbers, 
ed to their minds a precisely similar impression of making 
intelligible which was otherwise inconceivable, and gave 
ame full satisfaction to the demands of their conceptive 
ity. 

twas not the Greeks alone, who “ wanted to see some 
n why the physical antecedent should produce this par- 
w consequent, some connexion “ which would per se 
, some presumption to their own mind.” Among modern 
isophers, Leibnitz laid it down as a self-evident principle 
all physical causes without exception must contain in 
own nature something which makes it intelligible that 
i should be able to produce the effects which they do 
duce. Far from admitting Volition as the only kind of 
which carried internal evidence of its own power, and as 
2al bond of connexion between physical antecedents and 
consequents, he demanded some naturally and per se 
nt physical antecedent as the bond of connexion between 
lion itself and its effects. He distinctly refused to admit 
of God as a sufficient explanation of anything except 
les; and insisted upon finding something that would 
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account better for the phenomena of nature than a mere re; 
ence to divine volition.* | 
Again, and conversely, the action of mind upon ma 
(which, we are now told, not only needs no explanation its: 
but is the explanation of all other effects), bas appeared 
some thinkers to be itself the grand inconceivability. It. 
to get over this very difficulty that the Cartesians invented | 
system of Occasional Causes. They could not conceive t} 
thoughts in a mind could produce movements in a body, 
that bodily movements could produce pedal They co 
see no necessary connexion, no relation @ priori, betwee 
motion and a thought. And as the Cartesians, more than : 
other school of philosophical speculation before or sinve, 4 
their own minds the measure of all things, and refused, 
principle, to believe that Nature had done what they w 
unable to see any reason why she must do, they affirmed it 
be impossible that a material and a mental fact could be cau 
one of another. They regarded them as mere Occasions 
which the real agent, God, thought fit to exert his power a 
Cause. When a man wills to move his foot, it is not his 1 
that moves it, but God (they said) moves it on the occasion 
his will. God, according to this system, is the only effici 
cause, not qué mind, or qué endowed with volition, but 4 
omnipotent. This hypothesis was, as I said, originally st 
gested by the supposed inconceivability of any real mut 
action between Mind and Matter : but it was afterwa 
extended to the action of Matter upon Matter, for on ami 
examination they found this inconceivable too, and theretc 
according to their logic, impossible. The deus ex machi 
was ultimately called in to produce a spark on the occasion 
a flint and steel coming together, or to break an egg on’ 
occasion of its falling on the ground. 
All this, undoubtedly, shows that it is the disposition 
mankind in general, not to be satisfied with knowing that 
fact is invariably antecedent and another consequent, but to lc 
out for something which may seem to explain their being 
But we also see that this demand may be completely satis! 
ra emenemnnne 
* Vide supra, p. 270, note. 
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n agency purely physical, provided it be much more familiar 
that which it is invoked to explain. To Thales and 
ximenes, it appeared inconceivable that the antecedents 
h we see in nature, should produce the consequents; but 
ctly natural that water, or air, should produce them. The 
ars whom I oppose declare this inconceivable, but can con- 
2 that mind, or volition, is per se an efficient cause: while 
Oartesians could not conceive even that, but peremptorily 
ared that no mode of production of any fact whatever was 
eivable, except the direct agency of an omnipotent being. 
s giving additional proof of what finds new confirma- 
in every stage of the history of science: that both what 
ons can, and what they cannot, conceive, is very much an 
‘of accident, and depends altogether on their experience, 
their habits of thought; that by cultivating the requisite 
siations of ideas, people may make themselves unable to 
eive any given thing; and may make themselves able to 
aive most things, however inconceivable these may at first 
jar: and the same facts in each person’s mental history 
‘h determine what is or is not conceivable to him, deter- 
also which among the various sequences in nature will 
ar to him so natural and plausible, as to need no other 
) of their existence; to be evident by their own light, 
lendent equally of experience and of explanation. 

y what rule is any one to decide between one theory of 


slescription and another? The theorists do not direct us 
iy external evidence; they appeal each to his own sub- 
te feelings. One says, the succession OC, B, appears to me 
natural, conceivable, and credible per se, than the succes- 
HA, B; you are therefore mistaken in thinking that B 
p ds upon A; I am certain, though I can give no other 
ace of it, that C comes in between A and B, and is the 
ind only cause of B. The other answers—the successions 
Jiand A, B, appear to me equally natural and conceivable, 
latter more so than the former: A is quite capable of 
(cing B without any other intervention. A third agrees 
Lhe first in being unable to conceive that A can produce B, 
nds the sequence D, B, still more natural than ©, B, or 


Tarer kin to the subject matter, and prefers his D theory 
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| 
to the C theory. It is plain that there is no universal | 
operating here, except the law that each person's concept! 
are governed and limited by his individual experience | 
habits of thought. We are warranted in saying of all th 
what each of them already believes of the other two, nam 
that. they exalt into an original law of the human intel 
and of outward nature, one particular sequence of phenom: 
which appears to them more natural and more conceiv: 
than other sequences, only because it is more familiar. f 
from this judgment I am unable to except the theory, ' 
Volition is an Efficient Cause. i 
I am unwilling to leave the subject without adverting 
the additional fallacy contained in the corollary from 
theory ; in the inference that because Volition is an efiic 
cause, therefore it is the only cause, and the direct agen 
producing even what is apparently produced by sometl 
else, Volitions are not known to produce anything dire 
except nervous action, for the will influences even the mus 
only through the nerves. Though it were granted, then, ’ 
every phenomenon has an efficient, and not merely a ph 
menal cause, and that volition, in the case of the pect 
phenomena which are known to be produced by it, ig 
efficient cause: are we therefore to say, with these wn 
that since we know of no other efficient cause, and ought 
to assume one without evidence, there is no other, and yoli 
is the direct cause of all phenomena? A more outrags 
stretch of inference could hardly be made. Because am 
the infinite variety of the phenomena of nature there is 
namely, a particular mode of action of certain nerves, W 
has for its cause, and as we are now supposing for its effic 
cause, a state of our mind; and because this is the only 
cient cause of which we are conscious, being the only on 
which in the nature of the case we can be conscious, since 
the only one which exists within ourselves; does this ju 
us in concluding that all other phenomena must have 
same kind of efficient cause with that one eminently spe 
narrow, and peculiarly human or animal, phenomenon ? 
nearest parallel to this specimen of generalization is suggé 
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the recently revived controversy on the old subject of 
ality of Worlds, in which the contending parties have 
| 80 conspicuously successful in overthrowing one another. 
@ also we have experience only of a single case, that of the 
d in which we live, but that this is inhabited we know 
lutely, and without even the possibility of doubt. Now if 
his evidence any one were to infer that every heavenly 
y without exception, sun, planet, satellite, comet, fixed 
or nebula, is inhabited, and must be so from the inherent 
titution of things, his inference would: exactly resemble 
of the writers who conclude that because volition is the 
ient cause of our own bodily. motions, it must be the effi- 
; cause of everything else in the universe. It is true there 
eases in which, with acknowledged propriety, we gene- 
e from a single instance to a multitude of instances. 
they must be instances which resemble the one known 
mcée, and not such as have no cireumstance in common 
it except that of being instances. I have, for example, 
irect evidence that any creature is alive except myself: 
2 attribute, with full.assurance, life and sensation to other 
im beings and animals. But I do not conclude that all 
‘things are alive merely because I am. I ascribe to cer- 
other creatures a life like my own, because they manifest 
| the same sort of indications by which mine is mani- 
Hl) I find that their phenomena and mine conform to the 
i laws, and it is for this reason that I believe both to arise 
a similar cause. Accordingly I. do not extend the con- 
‘m beyond the grounds for it. Earth, fire, mountains, 
are remarkable agencies, but their phenomena do not 
rm to the same laws as my actions do, and I therefore do 
ielieve earth or fire, mountains or trees, to possess animal 
- But. the supporters of the Volition Theory ask us to 
@ that volition causes everything, for no reason except 
ts causes one particular thing ; although that one pheno- 
1, far from being a type of all natural phenomena, is 
antly peculiar; its laws bearing scarcely any resemblance 
se of any, other phenomenon, whether of inorganic or of 
j ¢ nature, 
wile 26 


| 
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NOTE SUPPLEMENTARY TO THE PRECEDING CHAPTE. 


The author of the Second Burnett Prize Essay (Dr. Tulloch), who hi 
ployed a considerable number of pages in controyerting the doctrines of ti) 
ceding chapter, has somewhat surprised me by denying a fact, which I ims 
too well known to require proof—that there have been philosophers who 
in physical explanations of phenomena the same complete mental satise 
which we are told is only given by volitional explanation, and others who> 
the Volitional Theory on the same ground of inconceivability on whi 
defended. The assertion of the Essayist is countersigned still more poi 
by an able reviewer of the Essay :* «Two illustrations,” says the re 
“ are advanced by Mr. Mill: the case of Thales and Anaximenes, stated 
to have maintained, the one Moisture and the other Air to be the origi) 
things ; and that of Descartes and Leibnitz, whom he asserts to have i 
action of Mind upon Matter the grand inconceivability. In counterste! 
as to the first of these cases the author shows—what we believe a 
admits of doubt—that the Greek philosophers distinctly recognised as | 
and above their primal material source, the voug, or Divine Intellige 
the efficient and originating Source of all: and as to the second, by prc 


it was the mode, not the fact, of that action on matter, which was repr 
| 


as inconceivable.” 
A greater quantity of historical error has seldom been comprised in| 
sentence. With regard to Thales, the assertion that he considered wat 
mere material in the hands of vovg rests on a passage of Cicero de| 
Deorum : and whoever will refer to any of the accurate historians ¢ 
sophy, will find that they treat this as a mere fancy of Cicero, restin 
authority, opposed to all the evidence ; and make surmises as to the 
in which Cicero may have been led into the error. (See Ritter, vol. iJ 
2nd ed.; Brandis, vol i. pp. 118-9, 1st ed.; Preller, Historia Pha 
Greco-Roman, p. 10. ‘“‘ Schiefe Ansicht, durchaus zu verwerfen ;” 
scheinlich folgernd statt zu berichten ”’ “quibus vera sententia Thalet 
detorquetur ;” are the expressions of these writers.) As for Anaxim 
even according to Cicero, maintained, not that air was the materia 
‘ which God made the world, but that the air was a god: “ Anaxime 
deum statuit:” or according to St. Augustine, that it was the mater! 
which the gods were made; “non tamen ab ipsis [Diis] aérem fac 
ipsos ex aére ortos credidit.’” Those who are not familiaris with the1 
sical terminology of antiquity, must not be misled (as Dr. Tulloch is) by: 
stated that Anaximenes attributed vx7) (translated soul, or life) to his 
element, the air. The Greek philosophers acknowledged several 
ux, the nutritive, the sensitive, and the intellective.+ Even the 
with admitted correctness attribute life to plants. As far as we can | 
the meaning of Anaximenes, he made choice of Air as the universal 
the ground that it is perpetually in motion, without any appar 
external to itself: so that he conceived it as exercising spontanet 


 ® Westminster Review for October 1855. 
4: See the whole doctrine in Aristotle de Anima: where the Open 
is treated as exactly equivalent to Opemrixy Obvame. 
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as the principle of life and activity in all things, men and gods inclusive. 
his be not representing it as the Efficient Cause, the dispute altogether has 
neaning. 
f either Anaximenes, or Thales, or any of their cotemporaries, had held the 
rine that vov¢ was the Efficient Cause, that doctrine could not have been 
ted, as it was throughout antiquity, to have originated with Anaxagoras. 
testimony of Aristotle, in the first book of his Metaphysics, is perfectly 
sive with respect to these early speculations. After enumerating four kinds 
auses, or rather four different meanings of the word Cause, viz. the 
nee of a thing, the Matter of it, the Origin of Motion (Efficient Cause), 
the End or Final Cause, he proceeds to say, that most of the early philoso- 
3 recognised only the second kind of Cause, the Matter of a thing, rag év 
| cider pdvac wn9noay apxac sivac wavrwy. As his first example he 
fies Thales, whom he describes as taking the lead in this view of the sub- 
OTHE TOLAUTHS aoynydc Piroc0¢giac, and goes on to Hippon, Anaximenes, 
/enes (of Apollonia), Hippasus of Metapontum, Heraclitus, and Empe- 
‘s. Anaxagoras, however, (he proceeds to say,) taught a different doctrine, 
2 know, and it is alleged that Hermotinus of Clazomene taught it before 
} Anaxagoras represented, that even if these various theories of the universal 
rial were true, there would be need of some other cause to account for the 
formations of the material, since the material cannot originate its own 
yes: od yap On 7d ye UroKeipevoy adrd rovet peraBaddew EavTO* EYw 
, ovre TO Eddov ovre & yadkdc airwog Tov peraBaddeLy ExaTEpoY advTOY, 
mot TO piv Eddov Krivny 6 OF yarkde avdptavTa, AAN ErEpdy Te TIC 
430AqC airioy, viz. the other kind of cause, d6ev 1) apy?) Tig KUvHoEwWo—aN 
lent Cause. Aristotle expresses great approbation of this doctrine (which he 
made its author appear the only sober man among persons raving, oioy 
v toavn rap’ six Eyovrag Tove modrepov) ; but while describing the 
nee which it exercised over subsequent speculation, he remarks that the 
iophers against whom this, as he thinks, insuperable difficulty was urged, 
ot felt it to be any difficulty: otdéy éOvcyepdvar éy éavroic. It is surely 
essary to say more in proof of the matter of fact which Dr. Tulloch and 
s viewer deny. , 
aving pointed out what he thinks the error of these early speculators in not 
ising the need of an efficient cause, Aristotle goes on to mention two 
efficient causes to which they might have had recourse, instead of intel- 
8: Tuyn, chance, and 7d a’ropdroy, spontaneity. He indeed puts these 


idas not sufficiently worthy causes for the order in the universe, odd ad r@ 
Tary Kai rg rbxy TooovToy émirpiWar Tpaypa Kawe elyev: but he does 
ject them as incapable of producing any effect, but only as incapable of 
ting that effect. Hehimself recognises rbyn and rd abroudroy as coordinate 
&t with Mind in producing the phenomena of the universe ; the department 
1 to them being composed of all the classes cf phenomena which are not 
ed to follow any uniform law. By thus including Chance among efficient 
Aristotle fell into an error which philosophy has now outgrown, but 
8 by no means s0 alien to the spirit even of modern speculation as it may 
‘sight appear. Up to quite a recent period philosophers went on ascrib- 
d many of them have not yet ceased to ascribe, a real existence to the 
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results of abstraction. Chance could make out as good a title to that 
as many other of the mind’s abstract creations: it had had a name giver, 
and why should it not be a reality? As for ro abropdroy, it is recognise’ 
yet as one of the modes of origination of phenomena, by all those thinke:: 
maintain what is called the Freedom of the Will. The same self-detery 
power which that doctrine attributes to volitions, was supposed by the ar 
to be possessed also by some other natural phenomena: a circumstance. 
throws considerable light on more than one of the supposed invincible | 
sities of belief, I have introduced it here, because this belief of Aristo 
rather of the Greek philosophers generally, is as fatal as the doctrines of ' 
and the Ionic school, to the theory that the human mind is compelled | 
constitution to conceive volition as the origin of all force, and the efficient 
of all phenomena. * | 
With regard to the modern philosophers (Leibnitz and the Cartesians) | 
I had cited as having maintained that the action of mind upon matter, so fai 


! 


* It deserves notice that the parts of nature, which Aristotle regards a 
senting evidence of design, are the Uniformities :,the phenomena in so far. 
ducible tolaw. Téyn and ré abroudroyr satisfy him as explanations of the va 
element in phenomena, but their occurring according to a fixed rule can only, 
conceptions, be accounted for by an Intelligent Will. ‘The common, or wha 
be called the instinctive, religious interpretation of nature, is the reverse 0} 
The events in which men spontaneously see the hand of a supernatural b 
are those which cannot, as they think, be reduced to a physical law. What 
can distinctly connect with physical causes, and especially what they car 
dict, though of course ascribed to an Author of Nature if they already 
gnise such an author, might be conceived, they think, to arise from a 
fatality, and in any case do not appear to them to bear so obviously the 
of a divine will, And this distinction has been countenanced by em 
writers on Natural Theology, in particular by Dr. Chalmers: who thinks 
though design is present everywhere, the irresistible evidence of it is to be: 
not in the laws of nature but in the collocations, 7. e. in the part of x 
in which it is impossible to trace any law. A few properties of dead m 
might, he thinks, conceivably account for the regular and invariable suce: 
of effects and causes; but that the different kinds of matter have been so p 
as to promote beneficent ends, is what he regards as the proof of a Divins 
yvidence. Mr. Baden Powell, in his Essay entitled ‘* Philosophy of Creat 
has returned to the point of view of Aristotle and the ancients, and vigor 
reasserts the doctrine, that the indication of design in the universe i 
special adaptations, but Uniformity and Law, these being the evidences of 1 
and not what appears to us to be a provision for our uses. While I deel 
express any opinion here on this veaxata questio, I ought not to me 
Mr. Powell’s volume without the acknowledgment due to the philosophic 
which pervades generally the three Essays composing it, forming in the 
of one of them (the ‘‘ Unity of Worlds’) an honourable contrast with the 
dissertations, so far as they have come under my notice, which have appear 
either side of that controversy. 


Od 
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the only conceivable origin of material phenomena, is itself inconceivable; 
tempt to rebut this argument by asserting that the mode, not the fact, of 
tion of mind on matter was represented as inconceivable, is an abuse of 
‘ivilege of writing confidently about authors without reading them: for 
nowledge whatever of Leibnitz would have taught those who thus speak 
1, that the inconceivability of the mode, and the impossibility of the thing, 
in his mind convertible expressions, What was his famous Principle of 
ufficient Reason, the very corner stone of his philosophy, from which the 
tablished Harmony, the doctrine of Monads, and all the opinions most 
cteristic of Leibnitz, were corollaries? It was, that nothing exists, the 
nce of which is not capable of being proved and explained @ priort ; the 
and explanation in the case of contingent facts being derived from the 
e of their causes ; which could not be the causes unless there was some- 
in their nature showing them to be capable of producing those particula 
3 And this ‘‘something’’ which accounts for the production of physical 
3, he was able to find in many physical causes, but could not find it in any 
minds, which therefore he unhesitatingly asserted to be incapable of pro- 
y any physical effects whatever. ‘‘ On ne saurait concevoir,” he says, 
action réciproque de la matiére et de l’intelligence l’une sur l’autre ;”” and 
is therefore (he contends) no choice but between the Occasional Causes 
» Cartesians, and his own Preestablished Harmony, according to which 
‘is no more connexion between our volitions and our muscular actions 
there is between two clocks which are wound up to strike at the same 
it. Buthe felt no similar difficulty as to physical causes : and throughout 
eculations, as in the passage I have already cited respecting gravitation, 
‘tinctly refuses to consider as part of the order of nature any fact which is 
plicable from the nature of its physical cause. 

ith regard to the Cartesians (not Descartes ; I did not make that mistake, 
a the reviewer of Dr. Tulloch’s Essay attrilutes it to me) I takea passage 
|, at random from Malebranche, who is the best known of the Cartesians, 
nough not the inventor of the system of Occasional Causes, is its principal 
(tor, In Part 2, chap. 3, of his Sixth Book, having first said that matter 
1, have the power of moving itself, he proceeds to argue that neither can 
ave the power of moving it. ‘‘ Quand on examine l’idée que l’on a 
(3 les esprits finis, on ne voit point de liaison nécessaire entre leur volonté 


fouvement de quelque corps que ce soit, on voit au contraire qu'il n’y en 
%, et quil n’y en peut avoir ;” (there is nothing in the idea of finite mind 
(can account for its causing the motion of a body ;) ‘‘on doit aussi con- 
Gi on veut raisonner selon ses lumitres, qu'il n’y a aucun esprit eréé qui 
$-remuer quelque corps que ce soit comme cause véritable ou principale, de 
nque l’on a dit qu’aucun corps ne se pouvait remuer soi-méme:” thus the 
4 Mind is according to him as incompatible as the idea of Matter with the 
re of active force. But when, he continues, we consider not a created but 
ie Mind, the case is altered ; for the idea of a Divine Mind includes omni- 
€'2; and the idea of omnipotence does contain the idea of being able 
me bodies. Thus itis the nature of omnipotence which renders the motion 
Dies even by the divine mind credible or conceivable, while, so far as 
: ed on the mere nature of mind, it would have been inconceivable and 


: 


| 
| 
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incredible. If Malebranche had not believed in an omnipotent being, he 
have held all action of mind on body to be a demonstrated impossibility. | | 

A doctrine more precisely the reverse of the Volitional theory of cat 
cannot well be imagined. The volitional theory is, that we know by in't 
or by direct experience the action of our own mental volitions on matt) 
we may hence infer all other action upon matter to be that of volitio: 2 
might thus know, without any other evidence, that matter is under the ge 
ment of a divine mind. Leibnitz and the Cartesians, on the contrary, mat 
that our volitions do not and cannot act upon matter, and that it is on | 
existence of an all-governing Being, and that Being omnipotent, whic, 
account for the sequence between our volitions and our bodily actions. 1 
we consider that each of these two theories, which, as theories of causation, 
at the opposite extremes of possible divergence from one another, we | 
only as its evidence, but as its sole evidence, the absolute inconceivabil 
any theory but itself, we are enabled to measure the worth of this kil 
evidence : and when we find the Volitional theory entirely built upoil 
assertion that by our mental constitution we are compelled to recognist 
volitions as efficient causes, and then find other thinkers maintaining th) 
know that they are not, and cannot be such causes, and cannot conceive! 
to be so, I think we have a right to say, that this supposed law of our m 
constitution does not exist. 

Dr. Tulloch (pp. 45-7) thinks it a sufficient answer to this, to say (as) 
one had denied it) that Leibnitz and the Cartesians were Theists, and be’ 
the will of God to bean efficient cause. Doubtless they did, and the Car 
even believed (though Leibnitz did not) that it is the only such cause. Dr. Ti 
entirely mistakes the nature of the question. I was not writing on Theis, 
Dr. Tulloch is, but against # particular theory of causation, which if | 
unfounded, can give no effective support to Theism or to anything el: 
found it asserted that volition is the only efficient cause, on the ground th 
other efficient cause is conceivable. To this assertion I oppose the inst) 
of Leibnitz and of the Cartesians, who affirmed with equal positivenes 
volition as an efficient cause is itself not conceivable, and that omnipo! 
which renders all things conceivable, can alone take away the im possi 
This I thought, and think, a conclusive answer to the argument on whic 
theory of causation avowedly depends. But I certainly did not imagin’ 
Theism was bound up with that theory ; nor expected to be charged) 
denying Leibnitz and the Cartesians to be Theists because I denied thai 
held the theory. 


| 
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* In the words of Fontenelle, another celebrated Cartesian, ‘‘les ’ 
sophes aussi bien que le peuple avaient cru quel’ame et le corps agissaient 1 
ment et physiquement l’un sur l’autre. Descartes vint, qui prouva qu 
nature ne permettait point cette sorte de communication véritable, et quil 
pouvaient avoir qu’une apparente, dont Dieu était le Miédinteur ed! 
de Fontenelle, ed, 1767, tom, v. p. 534. 


CHAPTER VI. 


OF THE COMPOSITION OF CAUSES. 


} 1. To complete the general notion of causation on 
h the rules of experimental inquiry into the laws of 
re must be founded, one distinction still remains to be 
ted out: a distinction so radical, and of so much import- 
4, as to require a chapter to itself. 

The preceding discussions have rendered us familiar with 
ease In which several agents, or causes, concur as condl- 
3 to the production of an effect ; a case, in truth, almost 
ersal, there being very few effects to the production of 
th no more than one agent contributes. Suppose, then, 
i two different agents, operating jointly, are followed | 
ra certain set of collateral conditions, by a given effect, 
ther of these agents, instead of being joined with the 
h, had operated alone, under the same set of conditions 


1 other respects, some effect would probably have fol- 


41; which would have been different from the joint effect 
‘he two, and more or less dissimilar to it. Now, if we 
sen to know what would be the effect of each cause 
hi acting separately from the other, we are often able to 


2 deductively, or &@ priori, at a correct prediction of what 


Rte from their conjunct agency. To enable us to do 
i it is only necessary that the same law which expresses 
effect of each cause acting by itself, shall also correctly 


ss the part due to that cause, of the effect which follows 
1 the two together. This condition is realized in the 
tisive and important class of phenomena commonly 
1 mechanical, namely the phenomena of the communi- 
a of motion (or of pressure, which is tendency to motion) 
lone body to another. In this important class of cases 


“wusation, one cause never, properly speaking, defeats or 
| ? ° 


toe — 


| 
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frustrates another; both have their full effect. If a boc 
propelled in two directions by two forces, one tendin| 
drive it to the north and the other to the east, it 1s cal 
to move in a given time exactly as far in both direction) 
the two forces would separately have carried it; and is. 
precisely where it would have arrived if it had been a 
upon first by one of the two forces, and afterwards by 
other. This law of nature is called, in dynamics, the prine 
of the Composition of Forces: and in imitation of that w 
chosen expression, I shall give the name of the Composit 
of Causes to the principle which is exemplified in all case 
which the joint effect of several causes is identical with 
sum of their separate effects. : 

This principle, however, by no means prevails in 
departments of the field of nature. The chemical combi 
tion of two substances produces, as is well known, a tl 
substance with properties entirely different from those 
either of the two substances separately, or both of tt 
taken together. Not a trace of the properties of hydro; 
or of oxygenis observable in those of their compou 
water. The taste of sugar of lead is not the sum of 
tastes of its component elements, acetic acid and lead or 
oxide ; nor is the colour of blue vitriol a mixture of - 
colours of sulphuric acid and copper. This explains ¥ 
mechanics is a deductive or demonstrative science, ¢ 
chemistry not. In the one, we can compute the effects 
all combinations of causes, whether real or hypotheti 
from the laws which we know to govern those causes wl 
acting separately; because they continue to observe ~ 
same laws when in combination which they observed wh 
separate: whatever would have happened in consequence 
each cause taken by itself, happens when they are togetl 
and we have only to cast up the results. Not so in‘ 
phenomena which are the peculiar subject of the science 
chemistry. There, most of the uniformities to which | 
causes conformed when separate, cease altogether when tl 
are conjoined ; and we are not, at least in the present sti 
of uor knowledge, able to foresee what result will foll 
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a any new combination, until we have tried the specific 
eriment. 

If this be true of chemical combinations, it is still more 
> of those far more complex combinations of elements 
ch constitute organized bodies; and in which those extra- 
inary new uniformities arise, which are called the laws 
ife. All organized bodies are composed of parts similar 
those composing inorganic nature, and which have even 
mselves existed in an inorganic state; but the phenomena 
ife, which result from the juxtaposition of those parts in 
rtain manner, bear no analogy to any of the effects which 
ld be produced by the action of the component substances 
sidered as mere physical agents. To whatever degree we 
ht imagine our knowledge of the properties of the several 
edients of a living body to be extended and perfected, it 
tain that no mere summing up of the separate actions of 
ie elements will ever amount to the action of the living 
yitself. The tongue, for instance, is, like all other parts 
he animal frame, composed of gelatine, fibrin, and other 
lucts of the chemistry of digestion, but from no knowledge 
ae properties of those substances could we ever predict that 
vuld taste, unless gelatine or fibrin could themselves taste ; 
no elementary fact can be in the conclusion, which was not 
ie premises. 

Chere are thus two different modes of the conjunct action 
auses; from which arise two modes of conflict, or mutual 
tference, between laws of nature. Suppose, at a given 
ib of time and space, two or more causes, which, if they 
tl separately, would produce effects contrary, or at least 
Licting with each other; one of them tending to undo, 
ily or partially, what the other tends to do. Thus, the 
fasive force of the gases generated by the ignition of gun- 
ver tends to project a bullet towards the sky, while its 
uty tends to make it fall to the ground. A stream 
ning into a reservoir at one end tends to fill it higher and 
t, while a drain at the other extremity tends to empty 
Now, in such cases as these, even if the two causes which 
1 joint action exactly annul one another, still the laws 
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of both are fulfilled; the effect is the same as if the dj 
had been open for half an hour first,* and the stream | 
flowed in for as long afterwards. Each agent produced 
same amount of effect as if it had acted separately, tho’ 
the contrary effect which was taking place during the si 
time obliterated it as fast as it was produced. Here then 
two causes, producing by their joint operation an effect wl 
at first seems quite dissimilar to those which they prod 
separately, but which on examination proves to be really 
sum of those separate effects. It will be noticed that wel 
enlarge the idea of the sum of two effects, so as to inel 
what is commonly called their difference, but which is 
reality the result of the addition of opposites; a conception 
which mankind are indebted for that admirable extensior 
the algebraical calculus, which has so vastly increased 
powers as an instrument of discovery, by mtroducing into 
reasonings (with the sign of subtraction prefixed, and un 
the name of Negative Quantities) every description whate 
of positive phenomena, provided they are of such a quality 
reference to those previously introduced, that to add the, 
is equivalent to subtracting an equal quantity of the other. 

There is, then, one mode of the mutual interference of | 
of nature, in which, even when the concurrent causes ann 
late each other’s effects, each exerts its full efficacy accord 
to its own law, its law as a separate agent. But in the ot 
description of cases, the agencies which are brought toget 
cease entirely, and a totally different set of phenomena am 
as in the experiment of two liquids which, when mixed in 
tain proportions, instantly become, not a larger amount 
liquid, but a solid mass. 


§ 2. This difference between the case in which the j 
effect of causes is the sum of their separate effects, and 


* IT omit, for simplicity, to take into account the effect, in this latter | 
of the diminution of pressure, in diminishing the flow of water throug! 
drain ; which evidently in no way affects the truth or applicability of 
principle, since when the two causes act simultaneously the conditions of 
diminution of pressure do not arise. 
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e in which it is heterogeneous to them; between laws 
ich work together without alteration, and laws which, 
en called upon to work together, cease and give place to 
ers ; is one of the fundamental distinctions in nature. The 
mer case, that of the Composition of Causes, is the general 
3; the other is always special and exceptional. ‘There are 
objects which do not, as to some of their phenomena, obey 
) principle of the Composition of Causes; none that have 
;some laws which are rigidly fulfilled in every combination 
0 which the objects enter. The weight of a body, for 
tance, is a property which it retains in all the combinations 
which it is placed. The weight of a chemical compound, 
of an organized body, is equal to the sum of the weights of 
elements which compose it. The weight either of the 
ments or of the compound will vary, if they be carried 
ther from their centre of attraction, or brought nearer to 
‘but whatever affects the one affects the other. They 
‘ays remain precisely equal. So again, the component 
ts of a vegetable or animal substance do not lose their 
chanical and chemical properties as separate agents, when, 
a peculiar mode of juxtaposition, they, as an aggregate 
dle, acquire physiological or vital properties in addition. 
ose bodies continue, as before, to obey mechanical and 
Imical laws, in so far as the operation of those laws is not 
nteracted by the new laws which govern them as organized 
ags. When, in short, a cuncurrence of causes takes place 
ch calls into action new laws bearing no analogy to any 
i we can trace in the separate operation of the causes, the 
¢ laws, while they supersede one portion of the previous 
13, may coexist with another portion, and may even com- 
(nd the effect of those previous laws with their own. 

Again, laws which were themselves generated in the second 
ile, may generate others in the first. Though there are 
iN which, like those of chemistry and physiology, owe their 
‘tence to a breach of the principle of Composition of Causes: 
oes not follow that these peculiar, or as they might be 
ned, heteropathic laws, are not capable of composition with 
‘another. The causes which by one combination have 
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had their laws altered, may carry their new laws with thi 
unaltered into their ulterior combinations. And hence th 
is no reason to despair of ultimately raising chemistry t 
physiology to the condition of deductive sciences ; for tho! 
it is impossible to deduce all chemical and physiological tru) 
from the laws or properties of simple substances or element; 
agents, they may possibly be deducible from laws which cc 
mence when these elementary agents are brought toget; 
into some moderate number of not very complex combi 
tions. The Laws of Life will never be deducible from + 
mere laws of the ingredients, but the prodigiously comp: 
Facts of Life may all be deducible from comparatively sim) 
laws of life; which laws (depending indeed on combinatio 
but on comparatively simple combinations, of anteceden 
may, in more complex circumstances, be strictly compounc 
with one another, and with the physical and chemical laws 
the ingredients. The details of the vital phenomena, ey 
now, afford innumerable exemplifications of the Composition 
Causes; and in proportion as these phenomena are mi 
accurately studied, there appears more reason to believe tl 
the same laws which operate in the simpler combinations 
circumstances do, in fact, continue to be observed in the m 
complex. This will be found equally true in the phenome 
of mind; and even in social and political phenomena, t 
result of the laws of mind. It is in the case of chemi 
phenomena that the least progress has yet been made 
bringing the special laws under general ones from which th 
may be deduced; but there are even in chemistry many ¢ 
cumstances to encourage the hope that such general laws ¥ 
hereafter be discovered. The different actions of a chemi 
compound will never, undoubtedly, be found to be the su 
of the actions of its separate elements; but there may ex! 
between the properties of the compound and those of 
elements, some constant relation, which, if discoverable 
a sufficient induction, would enable us to foresee the sort 
compound which will result from a new combination bet 
we have actually tried it, and to judge of what sort of elemel 
some new substance is compounded before we haye analy: 
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The law of definite proportions, first discovered in its full 
erality by Dalton, is a complete solution of this problem 
me, though but a secondary aspect, that of quantity: and 
espect to quality, we have already some partial generaliza- 
s sufficient to indicate the possibility of ultimately pro- 
ling farther. We can predicate some common properties 
the kind of compounds which result from the combination, 
ach of the small number of possible proportions, of any 
| whatever with any base. We have also the curious law, 
overed by Berthollet, that two soluble salts mutually 
ompose one another whenever the new combinations which 
it produce an insoluble compound, or one less soluble than 
two former. Another uniformity is that called the law of 
aorphism ; the identity of the crystalline forms of sub- 
1ces which possess in common certain peculiarities of 
nical composition. Thus it appears that even heteropathie 
3, such laws of combined agency as are not compounded 
he laws of the separate agencies, are yet, at least in some 
8, derived from them according to a fixed principle. There 
, therefore, be laws of the generation of laws from others 
‘milar to them; and in chemistry, these undiscovered 
| of the dependence of the properties of the compound 
whe properties of its elements, may, together with the 
of the elements themselves, furnish the premises by 
th the science is perhaps destined one day to be rendered 
(ctive. 

4 would seem, therefore, that there is no class of pheno- 
a in which the Composition of Causes does not obtain: 
éas a general rule, causes in combination produce exactly 
csame effects as when acting singly: but that this rule, 

Cgh general, is not universal: that in some instances, at 
H particular points in the transition from separate to 
id action, the laws change, and an entirely new set of 
es are either added to, or take the place of, those which 
© from the separate agency of the same causes: the 

‘of these new effects being again susceptible of com- 
‘on, to an indefinite extent, like the laws which they 

iseded. 


| 
| 
| 
| 
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§ 8. That effects are proportional to their causes is} 
down by some writers as an axiom in the theory of causat} 
and great use is sometimes made of this principle in rea) 
ings respecting the laws of nature, though it is incumb) 
with many difficulties and apparent exceptions, which mj 
ingenuity has been expended in showing not to be real c: 
This proposition, in so far as it is true, enters as a partic! 
case into the general principle of the Composition of Cau) 
the causes compounded being, in this instance, homogenec 
in which case, if in any, their joint effect might be expe: 
to be identical with the sum of their separate effects. — 
force equal to one hundred weight will raise a certain b 
along an inclined plane, a force equal to two hundred we: 
will raise two bodies exactly similar, and thus the effec 
proportional to the cause. But does not a force equal to | 
hundred weight, actually contain in itself two forces ¢ 
equal to one hundred weight, which, if employed ap 
would separately raise the two bodies in question? ‘het 
therefore, that when exerted jointly they raise both bodie 
once, results from the Composition of Causes, and is a n 
instance of the general fact that mechanical forces are sul 
to the law of Composition. And so in every other case wl 
can be supposed. For the doctrine of the proportionalit 
effects to their causes cannot of course be applicable to ce 
in which the augmentation of the cause alters the kind 
effect; that is, in which the surplus quantity superadded 
the cause does not become compounded with it, but the 1 
together generate an altogether new phenomenon. Supp 
that the application of a certain quantity of heat to a bi 
merely increases its bulk, that a double quantity melts 1, ' 
a triple quantity decomposes it: these three effects be 
heterogeneous, no ratio, whether corresponding or not to t 
of the quantities of heat applied, can be established betw 
them. Thus the supposed axiom of the proportionality 
effects to their causes fails at the precise point where the pi 
ciple of the Composition of Causes also fails; viz. where 
concurrence of causes is such as to determine a change im 
properties of the body generally, and render it subject to 1 
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ws, more or less dissimilar to those to which it conformed in 
3 previous state. The recognition, therefore, of any such 
w of proportionality, is superseded by the more comprehen- 
ve principle, in which as much of it as is true is implicitly 
serted. 

The general remarks on causation, which seemed necessary 

an introduction to the theory of the inductive process, may 
re terminate. That process is essentially an inquiry into 
ses of causation. All the uniformities which exist in the 
ecession of phenomena, and most of the uniformities in their 
existence, are either, as we have seen, themselves laws of 
usation, or consequences resulting from, and corollaries 
pable of being deduced from, such laws. If we could deter- 
ne what causes are correctly assigned to what effects, and 
sat effects to what causes, we should be virtually acquainted 
sh the whole course of nature. All those uniformities 
‘ich are mere results of causation, might then be explained 
1 accounted for; and every individual fact or event might 
predicted, provided we had the requisite data, that is, the 
‘uisite knowledge of the circumstances which, in the parti- 
ar instance, preceded it. 
To ascertain, therefore, what are the laws of causation 
nich exist in nature; to determine the effects of every 
ise, and the causes of all effects,—is the main business of 
lluction ; and to point out how this is done is the chief 
ect of Inductive Logic. 


if 
1 
| 
} 
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OF OBSERVATION AND EXPERIMENT. 
§ 1. Iv results from the preceding exposition, that | 
process of ascertaining what consequents, in nature, are it 
riably connected with what antecedents, or in other we 
what phenomena are related to each other as causes 
effects, is in some sort a process of analysis. That ey 
fact which begins to exist has a cause, and that this 
must be found somewhere among the facts which im 
diately preceded the occurrence, may be taken for cert 
The whole of the present facts are the infallible result of 
past facts, and more immediately of all the facts wh 
existed at the moment previous. Here, then, is a g) 
sequence, which we know to be uniform. If the whole p 
state of the entire universe could again recur, it would ag 
be followed by the present state. The question is, hoy 
resolve this complex uniformity into the simpler uniform 
which compose it, and assign to each portion of the 1 
antecedent the portion of the consequent which is attend 
on it. 

This operation, which we have called analytical, inasm 
as it is the resolution of a complex whole into the comport 
elements, is more than a merely mental analysis. Nox 
contemplation of the phenomena, and partition of them 
the intellect alone, will of itself accomplish the end we I 
now in view. Nevertheless, such a mental partition 1: 
indispensable first step. The order of nature, as perceive 
a first glance, presents at every instant a chaos followed 
another chaos. We must decompose each chaos into st 
facts. We must learn to see in the chaotic antecedent a 1 
titude of distinct antecedents, in the chaotic consequel 
multitude of distinct consequents. This, supposing it d 
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| not of itself tell us on which of the antecedents each conse- 
ent is invariably attendant. To determine that point, we 
ist endeavour to effect a separation of the facts from one an- 
yer, not in our minds only, but in nature. The mental ana- 
is, however, must take place first. And every one knows that 
the mode of performing it, one intellect differs immensely 
m another. It is the essence of the act of observing; for 
> observer is not he who merely sees the thing which is before 
seyes, but he who sees what parts that thing is composed of. 
do this well isa rare talent. One person, from inattention, 
attending only in the wrong place, overlooks half of what 
sees: another sets down much more than he sees, confound- 
sit with what he imagines, or with what he infers; another 
ses note of the kind of all the circumstances, but being inex- 
+ in estimating their degree, leaves the quantity of each 
yue and uncertain; another sees indeed the whole, but 
kes such an awkward division of it into parts, throwing 
iags into one mass which require to be separated, and sepa- 
ing others which might more conveniently be considered as 
, that the result is much the same, sometimes even worse, 
In if no analysis had been attempted at all. It would be 
ysible to point out what qualities of mind, and modes of 
pital culture, fit a person for being a good observer: that, 
ever, 1s a question not of Logic, but of the Theory of Edu- 
éon, in the most enlarged sense of the term. There is not 
uperly an Art of Observing. There may be rules for ob- 
cing. But these, like rules for inventing, are properly 
Oructions for the preparation of one’s own mind; for putting 
tito the state in which it will be most fitted to observe, or 
nt likely to invent. They are, therefore, essentially rules of 
e education, which is a different thing from Logic. They 
ot teach how to do the thing, but how to make ourselves 
able of doing it. They are an art of strengthening the 
ins, not an art of using them. 

The extent and minuteness of observation which may be 
eisite, and the degree of decomposition to which it may be 
essary to carry the mental analysis, depend on the parti- 
Us purpose in view. ‘To ascertain the state of the whole 

DL. 1. RT 
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universe at any particular moment is impossible, but Ww 
also be useless. In making chemical experiments, we do 
think it necessary to note the position of the planets ; bec 
experience has shown, as a very superficial experience is s 
cient to show, that in such cases that circumstance is 
material to the result: and, accordingly, in the ages ¥ 
men believed in the occult influences of the heavenly bo 
it might have been unphilosophical to omit ascertaining 
precise condition of those bodies at the moment of the ex] 
ment. As to the degree of minuteness of the mental : 
division; if we were obliged to break down what we obs 
into its very simplest elements, that is, literally into si 
facts, it would be difficult to say where we should find th 
we can hardly ever affirm that our divisions of any kind] 
reached the ultimate unit. But this too is fortunately 
necessary. The only object of the mental separation 1 
suggest the requisite physical separation, so that we 
either accomplish it ourselves, or seek for it in nature; 
we have done enough when we have carried the subdivisio. 
far as the point at which we are able to see what observat 
or experiments we require. It is only essential, at what 
point our mental decomposition of facts may for the pre 
have stopped, that we should hold ourselves ready and ab. 
carry it farther as occasion requires, and should not allow 
freedom of our discriminating faculty to be imprisoned by 
swathes and bands of ordinary classification ; as was the 
with all early speculative inquirers, not excepting the Gre 
to whom it hardly ever occurred that what was called by 
abstract name might, in reality, be several phenomena, or 
there was a possibility of decomposing the facts of the unin 
into any elements but those which ordinary language alr 
recognised. 


§ 2. The different antecedents and consequents, b 
then, supposed to be, so far as the case requires, ascerte 
and discriminated from one another; we are to inquire Ww 
is connected with which. In every instance which ¢ 
under our observation, there are many antecedents and 1 
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msequents. If those antecedents could not be severed from 
e another except in thought, or if those consequents never 
sre found apart, it would be impossible for us to distinguish 
| posteriori at least) the real laws, or to assign to any cause 
; effect, or to any effect its cause. To do so, we must be 
le to meet with some of the antecedents apart from the rest, 
1d observe what follows from them; or some of the conse- 
ients, and observe by what they are preceded. We must, 
_ short, follow the Baconian rule of varying the circumstances. 
his is, indeed, only the first rule of physical inquiry, and not, 
;some have thought, the sole rule; but it is the foundation 
‘all the rest. 

For the purpose of varying the circumstances, we may 
we recourse (according to a distinction commonly made) 
ther to observation or to experiment; we may either find an 
stance in nature, suited to our purposes, or, by an artificial 
rangement of circumstances, make one. The value of the 
stance depends on what it is in itself, not on the mode in 
hich it is obtained : its employment for the purposes of induc- 
on depends on the same principles in the one case and in 
‘e other; as the uses of money are the same whether it is 
hherited or acquired. There is, in short, no difference in 
nd, no real logical distinction, between the two processes of 
westigation. There are, however, practical distinctions to 
uch it is of considerable importance to advert. 

t 

'§ 8. The first and most obvious distinction between 
servation and Experiment is, that the latter is an immense 
tension of the former. It not only enables us to produce 
‘much greater number of variations in the circumstances than 
iture spontaneously offers, but also, in thousands of cases, to 
joduce the precise sort of variation which we are in want of 
1 discovering the law of the phenomenon; a service which 
iture, being constructed on a quite different scheme from 
tit of facilitating our studies, is seldom so friendly as to 
Istow upon us. For example, in order to ascertain what 
[Neiple in the atmosphere enables it to sustain life, the 
\eiation we require is that a living animal should be immersed 
| OM forme” 
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in each component element of the atmosphere separati 
But nature does not supply either oxygen or azote i 
separate state. We are indebted to artificial experiment for | 
knowledge that it is the former, and not the latter, which S. 
ports respiration; and for our knowledge of the very existe’ 
of the two ingredients. 

Thus far the advantage of experimentation over ai 
observation is universally recognised: all are aware thal 
enables us to obtain innumerable combinations of ciret 
stances which are not to be found in nature, and so add 
nature’s experiments a multitude of experiments of our oO 
But there is another superiority (or, as Bacon would h 
expressed it, another prerogative) of instances artificially. 
tained over spontaneous instances,—of our own experime 
over even the same experiments when made by nature 
which is not of less importance, and which is far from be 
felt and acknowledged in the same degree. 

When we can produce a phenomenon artificially, we « 
take it, as it were, home with us, and observe it in the mi 
of circumstances with which in all other respects we are ac 
rately acquainted. If we desire to know what are the eff 
of the cause A, and are able to produce A by means at 
disposal, we can generally determine at our own discretion 
far as is compatible with the nature of the phenomenon 
the whole of the circumstances which shall be present al 
with it: and thus, knowing exactly the simultaneous stat 
everything else which is within the reach of A’s influence, 
have only to observe what alteration is made in that state 
the presence of A. 

For example, by the electric machine we can prod 
in the midst of known circumstances, the phenomena wl 
nature exhibits on a grander scale in the form of lightn 
and thunder. Now let any one consider what amount 
knowledge of the effects and laws of electric agency mank 
could have obtained from the mere observation of thunt 
storms, and compare it with that which they have gai 
and may expect to gain, from electrical and galvanic exp 
ments. This example is the more striking, now that we h 
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vason to believe that electric action is of all natural pheno- 
ena (except heat) the most pervading and universal, which, 
verefore, it might antecedently have been supposed could 
and least in need of artificial means of production to enable 
to be studied ; while the fact is so much the contrary, that 
ithout the electric machine, the Leyden jar, and the voltaic 
attery, we probably should never have suspected the ex- 
tence of electricity as one of the great agents in nature; 
1¢ few electric phenomena we should have known of would 
ave continued to be regarded either as supernatural, or as a 
wrt of anomalies and eccentricities in the order of the universe. 

When we have succeeded in insulating the phenomenon 
hich is the subject of inquiry, by placing it among known 
reumstances, we may produce further variations of circum- 
ances to any extent, and of such kinds as we think best 
ileulated to bring the laws of the phenomenon into a clear 
ht. By introducing one well defined circumstance after 
1other into the experiment, we obtain assurance of the man- 
w in which the phenomenon behaves under an indefinite 
miety of possible circumstances. Thus, chemists, after 
ving obtained some newly-discovered substance in a pure 
ate, (that is, having made sure that there is nothing present 
nich can interfere with and modify its agency,) introduce 
‘tious other substances, one by one, to ascertain whether it 
il combine with them, or decompose them, and with what 
ult; and also apply heat, or electricity, or pressure, to 
Geover what will happen to the substance under each of 
tose circumstances. 

But if, on the other hand, it is out of our power to pro- 
(ce the phenomenon, and we have to seek for instances in 
\ich nature produces it, the task before us is very different. 
Istead of being able to choose what the concomitant cir- 
«mstances shall be, we now have to discover what they are ; 
\ich, when we go beyond the simplest and most accessible 
Ges, it is next to impossible to do, with any precision and 
cupleteness. Let us take, as an exemplification of a phe- 
Ymenon which we have no means of fabricating artificially, 
fhuman mind. Nature produces many; but the conse- 
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| 
quence of our not being able to produce them by art is, t 
in every instance in which we see a human mind develop 
itself, or acting upon other things, we see it surrounded i) 
obscured by an indefinite multitude of unascertainable | ' 
cumstances, rendering the use of the common experimer: 
methods almost delusive. We may conceive to what ext 
this is true, if we consider, among other things, that wh) 
ever nature produces a human mind, she produces, in cl; 
connexion with it, a body; that is, a vast complication 
physical facts, in no two cases perhaps exactly similar, ¢ 
most of which (except the mere structure, which we 
examine in a sort of coarse way after it has ceased to ai 
are radically out of the reach of our means of explorati 
If, instead of a human mind, we suppose the subject of inv 
tigation to be a human society or State, all the same 4 
culties recur in a greatly augmented degree. 
We have thus already come within sight of a conclusi 
which the progress of the inquiry will, I think, bring bef 
us with the clearest evidence: namely, that in the scien 
which deal with phenomena in which artificial experime 
are impossible (as in the case of astronomy), or in which t] 
have a very limited range (as in physiology, mental philo 
phy, and social science), induction from direct experie 
is practised at a disadvantage generally equivalent to - 
practicability : from which it follows that the methods of th 
sciences, in order to accomplish anything worthy of atte 
ment, must be to a great extent, if not principally, deduct 
This is already known to be the case with the first of 
sciences we have mentioned, astronomy; that it is not ge 
rally recognised as true of the others, is probably one of | 
reasons why they are still in their infancy. | 


| 


§ 4. If what is called pure observation is at so gre 
disadvantage, compared with artificial experimentation, in | 
department of the direct exploration of phenomena, ther 
another branch in which the advantage is all on the side 
the former. 

Inductive inquiry having for its object to ascertain Ww 
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auses are connected with what effects, we may begin this 
sarch at either end of the road which leads from the one 
oint to the other: we may either inquire into the effects of a 
iven cause, or into the causes of a given effect. The fact that 
ght blackens chloride of silver might have been discovered 
ther by experiments on light, trying what effect it would 
roduce on various substances, or by observing that portions 
f the chloride had repeatedly become black, and inquiring 
ito the circumstances. The effect of the urali poison might 
ave become known either by administering it to animals, or 
y examining how it happened that the wounds which the 
vdians of Guiana inflict with their arrows prove so uni- 
ymly mortal. Now it is manifest from the mere statement 
* the examples, without any theoretical discussion, that arti- 
sial experimentation is applicable only to the former of these 
odes of investigation. We can take a cause, and try what 
will produce: but we cannot take an effect, and try what it 
ill be produced by. We can only watch till we see it pro- 
iced, or are enabled to produce it by accident. 

_ This would be of little importance, if it always depended 
1 our choice from which of the two ends of the sequence we 
ould undertake our inquiries. But we have seldom any 
ition. As we can only travel from the known to the un- 
sown, we are obliged to commence at whichever end we are 
ist acquainted with. If the agent is more familiar to us than 
i effects, we watch for, or contrive, instances of the agent, 
ider such varieties of circumstances as are open to us, and 
(serve the result. If, on the contrary, the conditions on 
ich a phenomenon depends are obscure, but the phenomenon 
jelf familiar, we must commence our inquiry from the effect. 
] we are struck with the fact that chloride of silver has been 
lickened, and have no suspicion of the cause, we have uo 
yource but to compare instances in which the fact has 
¢anced to occur, until by that comparison we discover that in 
é those instances the substances had been exposed to light. 
lwe knew nothing of the Indian arrows but their fatal effect, 
éident alone could turn our attention to experiments on the 
uli; in the regular course of investigation, we could only 
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inquire, or try to observe, what had been done to the arroy 
particular instances. | 
Wherever, having nothing to guide us to the cause) 
are obliged to set out from the effect, and to apply the ral) 
varying the circumstances to the consequents, not the ant 
dents, we are necessarily destitute of the resource of artifi 
experimentation. We cannot, at our choice, obtain cos 
quents, as we can antecedents, under any set of circumsta’ 
compatible with their nature. There are no means of * 
ducing effects but.through their causes, and by the supy: 
tion the causes of the effect in question are not known to} 
We have therefore no expedient but to study it wher 
offers itself spontaneously. If nature happens to present 
with instances sufficiently varied in their circumstances, an 
we are able to discover, either among the proximate a: 
cedents or among some other order of antecedents, sometl 
which is always found when the effect is found, how 
various the circumstances, and never found when it is r 
we may discover, by mere observation without experimer 
real uniformity in nature. 
But though this is certainly the most favourable case | 
sciences of pure observation, as contrasted with those in wl 
artificial experiments are possible, there is in reality no ( 
which more strikingly illustrates the inherent imperfectior 
direct induction when not founded on experimentation. S 
pose that, by a comparison of cases of the effect, we h 
found an antecedent which appears to be, and perhaps 
invariably connected with it: we have not yet proved t 
antecedent to be the cause, until we have reserved the proc 
and produced the effect by means of that antecedent. If 
can produce the antecedent artificially, and if, when we do 
the effect follows, the induction is complete; that anteced 
is the cause of that consequent.* But we have then ad 


* Unless, indeed, the consequent was generated not by the antecedent, 
by the means we employed to produce the antecedent. As, however, 1 
means are under our power, there is so far a probability that they are 
sufficiently within our knowledge, to enable us to judge whether that coul 
the case or not. 
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e evidence of experiment to that of simple observation. 
ntil we had done so, we had only proved invariable antece- 
nee within the limits of experience, but not wnconditional 
tecedence, or causation. Until it had been shown by the 
tual production of the antecedent under known circum- 
unces, and the occurrence thereupon of the consequent, that 
2 antecedent was really the condition on which it depended ; 
uniformity of succession which was proved to exist between 
am might, for aught we knew, be (like the succession of day 
d night) no case of causation at all; both antecedent and 
asequent might be successive stages of the effect of an ulte- 
x cause. Observation, in short, without experiment (sup- 
sing no aid from deduction) can ascertain sequences and 
existences, but cannot prove causation. 

In order to see these remarks verified by the actual state 
the sciences, we have only to think of the condition of 
sural history. In zoology, for example, there is an immense 
smber of uniformities ascertained, some of coexistence, others 
succession, to many of which, notwithstanding considerable 
viations of the attendant circumstances, we know not any 
eption: but the antecedents, for the most part, are such as 
wcannot artificially produce ; or if we can, it is only by set- 
iz in motion the exact process by which nature produces 
iim; and this being to us a mysterious process, of which 
] main circumstances are not only unknown but unobsery- 
42, we do not succeed in obtaining the antecedents under 
‘wn circumstances. What is the result? That on this 
it subject, which affords so much and such varied scope for 
lervation, we have not, properly speaking, ascertained a 
‘izle cause, a single unconditional uniformity. We know not 
Wa certainty, in the case of most of the phenomena that we 
fi, conjoined, which is the condition of the other; which is 
%3e, and which effect, or whether either of them is so, or 
hy are not rather conjunct: effects of causes yet to be dis- 
0xred, complex results of laws hitherto unknown. 

Although some of the foregoing observations may be, in 
@nical strictness of arrangement, premature in this place, it 
eied that a few general remarks on the difference between 
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a the iain daet By eine dire 
inquiry is necessarily carried on in the former, 
preparation for discussing the methods of direct 


have been introduced, with some inconvenience, 


of that discussion. To the consideration of shea 
now proceed. 
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F THE FOUR METHODS OF EXPERIMENTAL INQUIRY. 


§ 1. Tue simplest and most obvious modes of singling 

from among the circumstances which precede or follow a 
nomenon, those with which it is really connected by an 
wiable law, are two in number. One is, by comparing 
ther different instances in which the phenomenon occurs. 
other is, by comparing instances in which the phenomenon 
soccur, with instances in other respects similar in which 
es not. These two methods may be respectively deno- 

ated, the Method of Agreement, and the Method of Dif- 
nee. 

In illustrating these methods, it will be necessary to bear in 
d the twofold character of inquiries into the laws of phe- 
ena; which may be either inquiries into the cause of a 
n effect, or into the effects or properties of a given cause. 
‘shall consider the methods in their application to either 
“rt of investigation, and shall draw our examples equally 
a both. 

We shall denote antecedents by the large letters of the 
jabet, and the consequents corresponding to them by the 
ill. Let A, then, be an agent or cause, and let the object 
‘ar inquiry be to ascertain what are the effects of this cause. 
'e can either find, or produce, the agent A in such varieties 
f reumstances, that the different cases have no circumstance 
1ommon except A; then whatever effect we find to be pro- 
wd in all our trials, is indicated as the effect of A. Sup- 
0, for example, that A is tried along with B and C, and 
1 the effect is a b c; and suppose that A is next tried with 
nd E, but without B and ©, and that the effect isa d e. 
la we may reason thus: b and ¢ are not effects of A, for 
“ were not produced by it in the second experiment ; nor 
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are d and e, for they were not produced in the first. What 
is really the effect of A must have been produced in } 
instances ; now this condition is fulfilled by no circumste 
except a. The phenomenon a cannot have been the-effec 
B or O, since it was produced where they were not; nor 0. 
or E, since it was produced where they were not. Then) 
is the effect of A. 

For example, let the antecedent A be the contact of 
alkaline substance and an oil. This combination being t 
under several varieties of circumstances, resembling each 01 
in nothing else, the results agree in the production of a gre 
and detersive or saponaceous substance: it is therefore ¢ 
cluded that the combination of an oil and an alkali causes 
production of a soap. It is thus we inquire, by the Metho 
Agreement, into the effect of a given cause. 

In a similar manner we may inquire into the cause ¢ 
given effect. Let a be the effect. Here, as shown in 
last chapter, we have only the resource of observation with 
experiment: we cannot take a phenomenon of which we kn 
not the origin, and try to find its mode of production by } 
ducing it: if we succeeded in such a random trial it could c 
be by accident. But if we can observe a in two different o 
binations, a b c, and ade; and if we know, or can disco 
that the antecedent circumstances in these cases respect 
were A BC and A DE; we may conclude by a reasor 
similar to that in the preceding example, that A is the a 
cedent connected with the consequent a by a law of causat 
B and C, we may say, cannot be causes of a, since on 
second occurrence they were not present; nor are D ané 
for they were not present on its first occurrence. A, alon 
the five circumstances, was found among the antecedents ¢ 
in both instances. 

For example, let the effect a be crystallization. We ¢ 
pare instances in which bodies are known to assume crystal 
structure, but which have no other point of agreement ; ant 
find them to have one, and as far as we can observe, only | 
antecedent in common: the deposition of a solid matter ! 
a liquid state, either a state of fusion or of solution. We ' 
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e, therefore, that the solidification of a substance from 
juid state is an invariable antecedent of its crystallization. 
In this example we may go farther, and say, it is not only 
invariable antecedent but the cause; or at least the proxi- 
e event which completes the cause. For in this case we 
able, after detecting the antecedent A, to produce it arti- 
lly, and by finding that a follows it, verify the result of 
induction. The importance of thus reversing the proof 
strikingly manifested when by keeping a phial of water 
‘ged with siliceous particles undisturbed for years, a 
nist (I believe Dr. Wollaston) succeeded in obtaining 
tals of quartz; and in the equally interesting experiment 
vhich Sir James Hall produced artificial marble, by the 
ing of its materials from fusion under immense pressure: 
admirable examples of the light which may be thrown 
a the most secret processes of nature by well-contrived 
rrogation of her. 

But if we cannot artificially produce the phenomenon A, 
‘conclusion that it is the cause of a remains subject to 
| considerable doubt. Though an invariable, it may not 
he unconditional antecedent of a, but may precede it as 
precedes night or night day. This uncertainty arises 
) the impossibility of assuring ourselves that A is the only 
vediate antecedent common to both the instances. If we 
il be certain of having ascertained all the invariable ante- 
dats, we might be sure that the unconditional invariable 
tedent, or cause, must be found somewhere among them. 
urtunately it is hardly ever possible to ascertain all the 
t:edents, unless the phenomenon is one which we can 
ice artificially. Even then, the difficulty is merely 
slened, not removed: men knew how to raise water in 
ns long before they adverted to what was really the 
iting circumstance in the means they employed, namely, 
€yressure of the atmosphere on the open surface of the 
Mt It is, however, much easier to analyse completely 
8 of arrangements made by ourselves, than the whole 
n lex mass of the agencies which nature happens to be 
ing at the moment of the production of a given phe- 
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nomenon. We may overlook some of the material circ; 
stances in an experiment with an electrical machine; buty 
shall, at the worst, be better acquainted with them than | 
those of a thunder-storm. 
The mode of discovering and proving laws of nature, w\ 
we have now examined, proceeds on the following axi 
Whatever circumstance can be excluded, without prejudic) 
the phenomenon, or can be absent notwithstanding j 
presence, is not connected with it in the way of causa) 
The casual circumstances being thus eliminated, if only: 
remains, that one is the cause which we are in search ol 
more than one, they either are, or contain among them,] 
cause; and so, mutatis mutandis, of the effect. As this met 
proceeds by comparing different instances to ascertair 
what they agree, I have termed it the Method of Agreem: 
and we may adopt as its regulating principle the folloy 
canon :— 
First CANON. 
If two or more instances of the phenomenon under invest 
tion have only one circumstance m common, the circwmstanc 
which alone all the instances agree, is the cause (or effect) a 
given phenomenon. 
Quitting for the present the Method of Agreement 
which we shall almost immediately return, we proceed 1 
still more potent instrument of the investigation of nature, 
Method of Difference. : 
i 
§ 2. In the Method of Agreement, we endeavoure’ 
obtain instances which agreed in the given circumstance 
differed in every other: in the present method we req 
on the contrary, two instances resembling one anothe! 
every other respect, but differing in the presence or abs 
of the phenomenon we wish to study. If our object bi 
discover the effects of an agent A, we must procure # 
some set of ascertained circumstanves, as A B O, and ha’ 
noted the effects produced, compare them with the ¢ 
of the remaining circumstances B C, when A is absent. 


the effect of A B Cisabe, and the effect of BO, b¢,1 
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dent that the effect of A is a. So again, if we begin at 
other end, and desire to investigate the cause of an effect 
we must select an instance, as a b c, in which the effect 
urs, and in which the antecedents were A B OC, and we 
st look out for another instance in which the remaining 
‘umstances, bc, occur without a. If the antecedents, in 

t instance, are B ©, we know that the cause of a must be 
‘either A alone, or A in conjunction with some of the 
or circumstances present. 

Tt is scarcely necessary to give examples of a logical 
sess to which we owe almost all the inductive conclusions 
‘draw in daily life. When a man is shot through the 
et, itis by this method we know that it was the gun-shot 
ich killed him: for he was in the fulness of life imme- 
ely before, all circumstances being the same, except the 
cnd. 

The axioms implied in this method are evidently the 
wing. Whatever antecedent cannot be excluded without 
venting the phenomenon, is the cause, or a condition, of 
| phenomenon : Whatever consequent can be excluded, 
i no other difference in the antecedents than the absence 
i particular one, is the effect of that one. Instead of 
paring different instances of a phenomenon, to discover 
ihat they agree, this method compares an instance of its 
“zrence with an instance of its non-occurrence, to discover 
‘yhat they differ. The canon which is the regulating 


riple of the Method of Difference may be expressed as 
liws : 
SEconp Canon. 
fan instance in which the phenomenon under investigation 
0°8, and an instance in which it does not occur, have every 
Mmstance in common save one, that one occurring only in 
@ormer ; the circumstance in which alone the two instances 
br, is the effect, or the cause, or an indispensable part of 
el wse, of the phenomenon. 


| 3. The two methods which we have now stated have 
a features of resemblance, but. there are also many. dis- 
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tinctions between them. Both are methods of elimina 
This term (employed in the theory of equations to denotel 
process by which one after another of the elements of a quesp 
is excluded, and the solution made to depend on the relap 
between the remaining elements only) is well suited to exp 
the operation, analogous to this, which has been undersio 
since the time of Bacon to be the foundation of experimel: 
inquiry: namely, the successive exclusion of the various i 
cumstances which are found to accompany a phenomenon . 
given instance, in order to ascertain what are those ann 
them which can be absent consistently with the existenc 
the phenomenon. The Method of Agreement stands onl 
ground that whatever can be eliminated, is not connected \t 
the phenomenon by any law. The Method of Difference | 
for its foundation, that whatever cannot be eliminated, is (I 
nected with the phenomenon by a law. | 

Of these methods, that of Difference is more particull 
a method of artificial experiment; while that of Agreemer: 
more especially the resource employed where experimenta) 
is impossible. A few reflections will prove the fact, and pr 
out the reason of it. ’ / 

It is inherent in the peculiar character of the Metho: 
Difference, that the nature of the combinations whicl) 
requires is much more strictly defined than in the Methoi 
Agreement. The two instances which are to be comp 
with one another must be exactly similar, in all circumstai 
except the one which we are attempting to investigate: te 
must be in the relation of A B O and B OC, or of ab ¢ and t 
It is true that this similarity of circumstances needs ( 
extend to such as are already known to be immaterial to! 
result. And in the case of most phenomena we learn at 07 
from the commonest experience, that most of the coexis! 
phenomena of the universe may be either present or abl 
without affecting the given phenomenon ; or, if present, 
present indifferently when the phenomenon does not har: 
and when it does. Still, even limiting the identity whic) 
required between the two instances, A B C and B C, to © 
eircumstances as are not already known to be indifferent; \ 


THE FOUR EXPERIMENTAL METHODS. 433 


y seldom that nature affords two instances, of which we 
_be assured that they stand in this precise relation to one 
ther. In the spontaneous operations of nature there is 
erally such complication and such obscurity, they are 
stly either on so overwhelmingly large or on so inaccessibly 
ite a scale, we are so ignorant of a great part of the facts 
‘ch really take place, and even those of which we are not 
orant are so multitudinous, and therefore so seldom ex- 
y alike in any two cases, that a spontaneous experiment, of 
‘kind required by the Method of Difference, is commonly 
‘to be found. When, on the contrary, we obtain a pheno- 
ton by an artificial experiment, a pair of instances such as 
‘method requires is obtained almost as a matter of course, 
wided the process does not last a long time. A certain 
'e of surrounding circumstances existed before we com- 
iced the experiment; this is B C. We then introduce A ; 
| for instance, by merely bringing an object from another 
i of the room, before there has been time for any change 
the other elements. It is, in short (as M. Comte observes), 
very nature of an experiment, to introduce into the pre- 
‘ting state of circumstances a change perfectly definite. 
/ choose a previous state of things with which we are well 
wainted, so that no unforeseen alteration in that state is 
ky to pass unobserved; and into this we introduce, as 
ylly as possible, the phenomenon which we wish to study ; 
iat in general we are entitled to feel complete assurance 
i the pre-existing state, and the state which we have ‘pro- 
lid, differ in nothing except the presence or absence of that 
Vomenon. If a bird is taken from a cage, and instantly 
iged into carbonic acid gas, the experimentalist inay be 
| assured (at all events after one or two repetitions) that 
) reumstance capable of causing suffocation had supervened 
“he interim, except the change from immersion in the 
sphere to immersion in carbonic acid gas. There is one 
Nt, indeed, which may remain in some cases of this descrip- 
1 the effect may have been produced not by the change, 
ivy the means employed to produce the change. ‘The pos- 
bity, however, of this last supposition generally admits of 
VL. I, 28 
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being conclusively tested by other experiments. It ti 
appears that in the study of the various kinds of phenom: 
which we can, by our voluntary agency, modify or control, 
can in general satisfy the requisitions of the Method of J 
ference; but that by the spontaneous operations of 5 | 
those requisitions are seldom fulfilled. 

The reverse of this is the case with the Method of Al 
ment. We do not here require instances of so special and de} 
minate a kind. Any instances whatever, in which nai 
presents us with a phenomenon, may be examined for: 
purposes of this method ; and if all such imstances agre| 
anything, a conclusion of considerable value is already attain 
We can seldom, indeed, be sure that the one point of agi 
ment isthe only one; but this ignorance does not, as in: 
Method of Difference, vitiate the conclusion; the certai 
of the result, as far as it goes, is not affected. We h 
ascertained one invariable antecedent or consequent, hows 
many other invariable antecedents or consequents may 
remain unascertained. If A BO, A D E, A FG, are all equi 
followed by a, then a is an invariable consequent of A. 
abc,ade,af g,all number A among their antecedents, t 
A is connected as an antecedent, by some invariable ' 


with a. But to determine whether this invariable antecet 


is a cause, or this invariable consequent an effect, we mus s] 
able, in addition, to produce the one by means of the ot 
or, at least, to obtain that which alone constitutes our 4 
ance of having produced anything, namely, an instanetl 
which the effect, a, has come into existence, with no oe 
change in the pre-existing circumstances than the additiot 
A. And this, if we can do it, is an application of the Met) 
of Difference, not of the Method of Agreement. 

It thus appears to be by the Method of Difference al 
that we can ever, in the way of direct experience, arrive at 
certainty at causes. The Method of Agreement leads ‘ 
to laws of phenomena (as some writers call them, but: 
properly, since laws of causation are also laws of phenome) 
that is, to uniformities, which either are not laws of causal 
or in which the question of causation must for the pre 
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ain undecided. The Method of Agreement is chiefly to 
esorted to, as a means of suggesting applications of the 
hod of Difference (as in the last example the comparison 
.BC, ADE, AFG, suggested that A was the antece- 
t on which to try the experiment whether it could produce 
or as an inferior resource, in case the Method of Difference 
practicable; which, as we before showed, generally arises 
1 the impossibility of artificially producing the phenomena. 
hence it is that the Method of Agreement, though appli- 
@ in principle to either case, is more emphatically the 
hod of investigation on those subjects where artificial ex- 
mentation is impossible: because on those it is, generally, 
only resource of a directly inductive nature ; while, in the 
1omena which we can produce at pleasure, the Method of 
erence generally affords a more efficacious process, which 
ascertain causes as well as mere laws. 


) 4. There are, however, many cases in which, though 
power of producing the phenomenon is complete, the 
hod of Difference either cannot be made available at all, 
10t ~without a previous employment of the Method of 
ment. ‘This occurs when the agency by which we can 
uce the phenomenon is not that of one single antecedent, 
a combination of antecedents, which we have no power of 
rating from each other, and exhibiting apart. For instance, 
ose the subject of inquiry to be the cause of the double 
ction of light. We can produce this phenomenon at 
ure, by employing any one of the many substances which 
nown to refract light in that peculiar manner. But if, 
g one of those substances, as Iceland spar for example, 
ish to determine on which of the properties of Iceland 
this remarkable phenomenon depends, we can make no 
for that purpose, of the Method of Difference ; for we 
ot find another substance precisely resembling Iceland 
except in some one property. The only mode, therefore, 
secuting this inquiry is that afforded by the Method of 
i . by which, in fact, through a comparison of all 
mown substances which have the property of doubly 
28—2 
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| 
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refracting light, it was ascertained that they agree in 
circumstance of being crystalline substances ; and though | 
converse does not hold, though all crystalline substances h 
not the property of double refraction, it was concluded, w 
reason, that there is a real connexion between these two 7 
perties ; that either crystalline structure, or the cause wh 
gives rise to that structure, is one of the conditions of dow 
refraction. | 
Out of this employment of the Method of Agreement ar 

a peculiar modification of that method, which is sometimes 
ereat avail in the investigation of nature. In cases simila 
the above, in which it is not possible to obtain the precise ] 
of instances which our second canon requires—instances agi: 
ing in every antecedent except A, or in every consequent | 
| 


a; we may yet be able, by a double employment of the Metl 
of Agreement, to discover in what the instances which cont 
A or a, differ from those which do not. 

If we compare various instances in which a@ occurs, ; 
find that they all have in common the circumstance A, ; 
(as far as can be observed).no other circumstance, the Met’ 
of Agreement, so far, bears testimony to a connexion betw: 
A anda. In order to convert this evidence of connexion i 
proof of causation by the direct Method of Difference,’ 
ought to be able, in some one of these instances, as for exam! 
A BC, to leave out A, and observe whether by doing 5 
is prevented. Now supposing (what is often the case) that) 
are not able to try this decisive experiment ; yet, provided) 
can by any means discover what would be its result if’ 
could try it, the advantage will be the same. Suppose, th? 
that as we previously examined a variety of instances in wl! 
a occurred, and found them to agree in containing A, so we 1) 
observe a variety of instances in which a does not occur, : 
find them agree in not containing A; which establishes, 
the Method of Agreement, the same connexion between ! 
absence of A and the absence of a, which was before é' 
blished between their presence. As, then, it had been shi 
that whenever A is present a is present, so it being now sh¢ 
that when A is taken away a is removed along with it, 
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e by the one proposition A B C, abc, by the other B CO, 
the positive and negative instances which the Method of 
ference requires, 

This method’ may be called the Indirect Method of Dif- 
nce, or the Joint Method of Agreement and Difference ; 
consists in a double employment of the Method of Agree- 
it, each proof being independent of the other, and corro- 
ating it. But it is not equivalent to a proof by the .direct 
thod of Difference. For the requisitions of the Method of 
ference are not satisfied, unless we can be quite sure either 
t the instances affirmative of a agree in no antecedent 
uever but A, or that the instances negative of a agree in 
hing but the negation of A. Now if it were possible, 
ch it never is, to have this assurance, we should not need 
joint method; for either of the two sets of instances 
arately would then be sufficient to prove causation. This 
rect method, therefore, can only be regarded as a great 
sion and improvement of the Method of Agreement, but 
as participating in the more cogent nature of the Method 
Difference. The following may be stated as its canon :— 


TuHirp CANON. 


If two or more instances in which the phenomenon occurs 
é only one circumstance in common, while two or more in- 
es in which it does not occur have nothing in common 
: the absence of that circumstance ; the circumstance in 
ch alone the two sets of instances differ, is the effect, or the 
x, or an indispensable part of the cause, of the phenomenon. 


We shall presently see that the Joint Method of Agree- 
{ and Difference constitutes, in another respect not yet 
arted to, an improvement upon the common Method of 
zement, namely, in being unaffected by a characteristic 
srfection of that method, the nature of which still remains 
2 pointed out. But as we cannot enter into this exposi- 
‘without introducing a new element of complexity into 
long and intricate discussion, I shall postpone it to a sub- 
jent chapter, and shall at once proceed to a statement of 
(other methods, which will complete the enumeration of 
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the means which mankind possess for exploring the laws | 
nature by specific observation and experience. | 


§ 5. The first of these has been aptly denominated ¢: 
Method of Residues. Its principle is very simple. Subdwi 
ing from any given phenomenon all the portions which, } 
virtue of preceding inductions, can be assigned to knoy, 
causes, the remainder will be the effect of the anteceden 
which had been overlooked, or of which the effect was as y, 
an unknown quantity. 

Suppose, as before, that we have the antecedents A B | 
followed by the consequents a b ¢, and that by previous indv- 
tions (founded, we will suppose, on the Method of Difference 
we have ascertained the causes of some of these effects, or ti 
effects of some of these causes; and are thence apprised th’ 
the effect of A is a, and that the effect of Bis b. Subtractit| 
the sum of these effects from the total phenomenon, the 
remains ¢, which now, without any fresh experiments, we mi 
know to be the effect of C. This Method of Residues is ’ 
truth a peculiar modification of the Method of Difference. / 
the instance A B C, a b ¢, could have been compared with 
single instance A B, a b, we should have proved C to be tl 
cause of c, by the common process of the Method of Diffe 
ence. In the present case, however, instead of a sing 
instance A B, we have had to study separately the caus! 
A and B, and to infer from the effects which they pri 
duce separately, what effect they must produce in the 4 
A BC where they act together. Of the two instances, ther 
fore, which the Method of Difference requires,—the one pos 
tive, the other negative,—the negative one, or that in whic 
the given phenomenon is absent, is not the direct result | 
observation and.experiment, but has been arrived at by dedu 
tion. As one of the forms of the Method of Difference, th 
Method of Residues partakes of its rigorous certainty, pr! 
vided the previous inductions, those which gave the effects " 
A-and B, were obtained by the same infallible method, am 
provided we are certain that C is the only antecedent to whit 
the residual phenomenon ¢ can be referred; the only agent ( 
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ch we had not already calculated and subducted the effect. 
, as we can never be quite certain of this, the evidence 
ved from the Method of Residues is not complete unless 
can obtain C artificially and try it separately, or unless 
agency, when once suggested, can be accounted for, and 
ved deductively from known laws. 

Even with these reservations, the Method of Residues is 
_ of the most important among our instruments of dis- 
ery. Of all the methods of investigating laws of nature, 
sis the most fertile in unexpected results ; often informing 
of sequences in which neither the cause nor the effect were 
ficiently conspicuous to attract of themselves the attention 
observers. The agent C may be an obscure circumstance, 
likely to have been perceived unless sought for, nor likely 
have been sought for until attention had been awakened by 
insufficiency of the obvious causes to account for the whole 
the effect. "And ¢ may be so disguised by its intermixture 
h a and b, that it would scarcely have presented itself 
ntaneously as a subject of separate study. Of these uses of 
method, we shall presently ‘cite some remarkable examples. 
2 canon of the Method of Residues is as follows :— 


: FourtH Canon. 

Subduct from any phenomenon such part as is known by pre- 

usinductions tobe the effect of certain antecedents,and the resi- 
of the phenomenon is the effect of the remaining antecedents. 


§6. There remains a class of laws which it is imprac- 
‘ble to ascertain by any of the three methods which I have 
mpted to characterize; namely, the laws of those Per- 
nent Causes, or indestructible natural agents, which it is 
sossible either to exclude or to isolate; which we can 
Sher hinder from being present, nor contrive that they 
Il be present alone. It would appear at first sight that we 
(ld by no means separate the effects of these agents from 
effects of those other phenomena with which they cannot 
Orevented from coexisting. In respect, indeed, to most of 
ipermanent causes, no such difficulty exists; since though 
‘cannot eliminate them as coexisting facts, we can elimi- 
| 


440 INDUCTION. 


nate them as influencing agents, by simply trying our exp 
ment in a local situation beyond the limits of their influer 
The pendulum, for example, has its oscillations disturbed 
the vicinity of a mountain: we remove the pendulum t 
sufficient distance from the mountain, and the disturba 
ceases: from these data we can determine by the Metl 
of Difference, the amount of effect due to the mountain; ¢ 
beyond a certain distance everything goes on precisely a: 
would do if the mountain exercised no influence whatey 
which, accordingly, we, with sufficient reason, conclude to 
the fact. 

The difficulty, therefore, in applying the methods alee: 
treated of to determine the effects of Permanent Causes; 
confined to the cases in which it is impossible for us to | 
out of the local limits of their influence. The pendulum ¢ 
be removed from the influence of the mountain, but it cam 
be removed from the influence of the earth: we cannot ti 
away the earth from the pendulum, nor the pendulum fy 
the earth, to ascertain whether it would continue to vibr: 
if the action which the earth exerts upon it were withdray 
On what evidence, then, do we ascribe its vibrations to 1 
earth's influence? Not on any sanctioned by the Method 
Difference; for one of the two instances, the negative : 
stance, is wanting. Nor by the Method of Agreement; ? 
though all pendulums agree in this, that during their ose 
lations the earth is always present, why may We not as Wl 
ascribe the phenomenon to the sun, which is equally aC 
existent fact in all the experiments? It is evident that: 
establish even so simple a fact of causation as this, there Wi 
required some method over and above those which we ha 
yet examined. 

As another example, let us take the phenomenon He; 
Independently of all hypothesis as to the real nature of t) 
agency so called, this fact is certain, that we are unable) 
exhaust any body of the whole of its heat. It is equally o 
tain, that no one ever perceived heat not emanating from! 
body. Being unable, then, to separate Body and Heat, ' 
cannot effect such a variation of circumstances as the for 
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g three methods require; we cannot ascertain, by those 
10ds, what portion of the phenomena exhibited by any 
ris due to the heat contained in it. If we could observe 
dy with its heat, and the same body entirely divested of 
, the Method of Difference would show the effect due to 
1eat, apart from that due to the body. If we could observe 
under circumstances agreeing in nothing but heat, and 
sfore not characterized also by the presence of a body, we 
d ascertain the effects of heat, from an instance of heat 
a body and an instance of heat without a body, by the 
hod of Agreement; or we could determine by the Method 
Jifference what effect was due to the body, when the 
iinder which was due to the heat would be given by the 
hod of Residues. But we can do none of these things ; 
without them the application of any of the three methods 
1e solution of this problem would be illusory. It would 
lle, for instance, to attempt to ascertain the effect of heat 
ubtracting from the phenomena exhibited by a body, all 
is due to its other properties; for as we have never been 
to observe any bodies without a portion of heat in them, 
ts due to that heat might form a part of the very results, 
+h we were affecting to subtract in order that the effect of 
might be shown by the residue. 

f, therefore, there were no other methods of experimental 
stigation than these three, we should be unable to deter- 
» the effects due to heat as acause. But we have still a 
arce. ‘Though we cannot exclude an antecedent altogether, 
aay be able to produce, or nature may produce for us, 
2modification in it. By a modification is here meant, a 
igein it, not amounting to its total removal. If some 
ification in the antecedent A is always followed by a 
ge in the consequent a, the other consequents b and ¢ 
ining the same; or vice versd, if every change in a is 
dto have been preceded by some modification in A, none 
3 observable in any of the other antecedents; we may 
y conclude that a is, wholly or in part, an effect traceable 
4 or at least in some way connected with it through 
ation. For example, in the case of heat, though we can- 
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not expel it altogether from any body, we can modify ij 
quantity, we can increase or diminish it; and doing 80, 
tind by the various methods of experimentation or obseryat 
already treated of, that such increase or diminution of hea 
followed by expansion or contraction of the body. In: 
manner we arrive at the conclusion, otherwise unattaing 
by us, that one of the effects of heat is to enlarge the dim 
sions of bodies; or what is the same thing in other words 
widen the distances between their particles. | 

A change in a thing, not amounting to its total remo 
that is, a change which leaves it still the same thing ity 
must be a change either in its quantity, or in some of 
variable relations to other things, of which variable relati 
the principal is its position in space. In the previous exam’ 
the modification which was produced in the antecedent was 
alteration in its quantity. Let us now suppose the question 
be, what influence the moon exerts on the surface of the ea 
We cannot try an experiment in the absence of the mo 
so as to observe what terrestrial phenomena her annihila(! 
would put an end to; but when we find that all the variati| 
in the position of the moon are followed by correspond 
variations in the time and place of high water, the place be: 
always either the part of the earth which is nearest to, ort 
which is most remote from, the moon, we have ample ovide 
that the moon is, wholly! or partially, the cause which de: 
mines the tides. It very commonly happens, as it does in { 
instance, that the variations of an effect are correspond 
or analogous, to those of its cause; as the moon mo} 
farther towards the east, the high water point does the sar 
but this is not an indispensable condition; as may be see! 
the same example, for along with that high water point thi 
is at the same instant another high water point diametrict, 
opposite to it, and which, therefore, of necessity, mo? 
towards the west, as the moon, followed by the nearer of | 
tide waves, advances towards the east: and yet both thi 
motions are equally effects of the moon’s motion. 

That the oscillations of the pendulum are caused by § 
earth, is proved by similar evidence. Those oscillations t 
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e between equidistant points on the two sides of a line, 
th, being perpendicular to the earth, varies with every 
ation in the earth’s position, either in space or relatively to 
object. Speaking accurately, we only know by the method 
characterized, that all terrestrial bodies tend to the earth, 
not to some unknown fixed point lying in the same direc- 
. In every twenty-four hours, by the earth’s rotation, the 
drawn from the body at right angles to the earth coincides 
essively with all the radii of a circle, and in the course of 
months the place of that circle varies by nearly two 
dred millions of miles; yet in all these changes of the 
h's position, the line in which bodies tend to fall continues 
e directed towards it: which proves that terrestrial gravity 
rected to the earth, and not, as was once fancied by some, 
fixed point of space. 

he method by which these results were obtained, may be 
ed the Method of Concomitant Variations: it is regulated 
he following canon :— 


FirruH CAnon. 


Vhatever phenomenon varies in any manner whenever 
her phenomenon varies in some particular manner, is either 
use or an effect of that phenomenon, or is connected with 
rough some fact of causation. 


the last clause is subjoined, because it by no means follows 
‘ two phenomena accompany each other in their varia- 
, that the one is cause and the other effect. The same 
*’ may, and indeed must happen, supposing them to be 
lifferent effects of a common cause: and by this method 
) it would never be possible to ascertain which of the 
sitions is the true one. The only way to solve the doubt 
il be that which we have so often adverted to, viz. by 
livouring to ascertain whether we can produce the one set 
‘riations by means of the other. In the case of heat, for 
ple, by increasing the temperature of a body we increase 
alk, but by increasing its bulk we do not increase its 
srature; on the contrary, (as in the rarefaction of air 
* the receiver of an air-pump,) we generally diminish it: 
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therefore heat is not an effect, but a cause, of increase of b: 
If we cannot ourselves produce the variations, we must en 
vour, though it is an attempt which is seldom successfu 
find them produced by nature in some case in which the 
existing circumstances are perfectly known to us. 
It is scarcely necessary to say, that in order to asceri 
the uniform concomitance of variations in the effect with va 
tions in the cause, the same precautions must be used as 
any other case of the determination of an invariable sequel 
We must endeavour to retain all the other antecedents | 
changed, while that particular one is subjected to the requi 
series of variations; or in other words, that we may be v 
ranted in inferring causation from concomitance of variatic 
the concomitance itself must be proved by the Method 
Difference. 
It might at first appear that the Method of Concomil 
Variations assumes a new axiom, or law of causation’ 
general, namely, that every modification of the cause is - 
lowed by a change in the effect. And it does usually hap. 
that when a phenomenon A causes a phenomenon 4, 
variation in the quantity or in the various relations of / 
uniformly followed by a variation in the quantity or relati: 
ofa. To take a familiar instance, that of gravitation. f 
Sun causes a certain tendency to motion in the earth; It 
we have cause and effect; but that tendency is towards ' 
sun, and therefore varies in direction as the sun varies in? 
relation of position; and moreover the tendency varies! 
intensity, in a certain numerical correspondence to the si 
distance from the earth, that is, according to another rela’ 
of the sun. Thus we see that there is not only an invanit 
connexion between the sun and the earth’s gravitation, % 
that two of the relations of the sun, its position with res} 
to the earth and its distance from the earth, are invari 
connected as antecedents with the quantity and directiort 
the earth’s gravitation. The cause of the earth's gravita 
at all, is simply the sun ; but the cause of its gravitating V 
a given intensity and in a given direction, is the existence! 
the sun ina given direction and at a given distance. Tj 
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strange that a modified cause, which is in truth a different 
se, should produce a different effect. 

Although it is for the most part true that a modification 
he cause is followed by a modification of the effect, the 
hod of Concomitant Variations does not, however, pre- 
pose this as an axiom. It only requires the converse 
yosition ; that anything on whose modifications, modifi- 
ons of an effect are invariably consequent, must be the 
se (or connected with the cause) of that effect ; a propo- 
mi, the truth of which is evident ; for if the thing itself 
no influence on the effect, neither could the modifications 
he thing have any influence. If the stars have no power 
r the fortunes of mankind, it is implied in the very terms, 
; the conjunctions or oppositions of different stars can have 
such power. 

Although the most striking applications of the Method of 
comitant Variations take place in the cases in which the 
thod of Difference, strictly so called, is impossible, its use 
ot confined to those cases; it may often usefully follow 
t the Method of Difference, to give additional precision to 
lution which that has found. When by the Method of 
ference it has first been ascertained that a certain object 
luces a certain effect, the Method of Concomitant Varia- 
8 may be usefully called in, to determine according to what 
‘the quantity or the different relations of the effect follow 
se of the cause. 


) 


} 7. The case in which this method admits of the most 


insive employment, is that in which the variations of the 
We are variations of quantity. Of such variations we may 
veneral affirm with safety, that they will be attended not 
1 with variations, but with similar variations, of the effect : 
proposition, that more of the cause is followed by more of 
\aifect, being a corollary from the principle of the Compo- 
tn of Causes, which, as we have seen, is the general rule 
‘ wsation ; cases of the opposite description, in which causes 
Lige their properties on being conjoined with one another, 
°g, on the contrary, special and exceptional. Suppose, 
| 

. 


| 
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then, that when A changes in quantity, a also change; 
quantity, and in such a manner that we can trace the numey 
relation which the changes of the one bear to such change 
the other as take place within our limits of observation. 
may then, with certain precautions, safely conclude that 
same numerical relation will hold beyond those limits. If, 
instance, we find that when A is double, a is double ; { 
when A is treble or quadruple, @ is treble or quadruple ; 
may conclude that if A were a half or a third, a@ would b 
half or a third, and finally, that if A were annihilated 
would be annihilated, and that a is wholly the effect of A, 
wholly the effect of the same cause with A. And so with: 
other numerical relation according to which A and a wo 
vanish simultaneously ; as for instance, if a were proportio 
to the square of A. If, on the other hand, a is not whe 
the effect of A, but yet varies when A varies, it is probabl 
mathematical function not of A alone, but of A and someth: 
else: its changes, for example, may be such as would occu 
part of it remained constant, or varied on some other p 
ciple, and the remainder varied in some numerical relation 
the variations of A. In that case, when A diminishes, a 1 
be seen to approach not towards zero, but towards some ot) 
limit : and when the series of variations is such as to indic 
what that limit is, if constant, or the law of its varialia 
variable, the limit will exactly measure how much of a is 
effect of some other and independent cause, and the remain 
will be the effect of A (or of the cause of A). | 
These conclusions, however, must not be drawn withc 
certain precautions. In the first place, the possibility. 
drawing them at all, manifestly supposes that we are | 
quainted not only with the variations, but with the absoli 
quantities both of A and a. If we do not know the to: 
quantities, we cannot, of course, determine the real numeri! 
relation according to which those quantities vary. It is the: 
fore an error to conclude, as some have concluded, that becat: 
increase of heat expands bodies, that is, increases the d 
tance between their particles, therefore the distance is who} 
the effect of heat, and that if we could entirely exhaust 1 
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y of its heat, the particles would be in complete contact. 
3is no more than a guess, and of the most hazardous sort, 
a legitimate induction: for since we neither know how 
h heat there is in any body, nor what is the real distance 
veen any two of its particles, we cannot judge whether the 
action of the distance does or does not follow the dimi- 
ion of the quantity of heat according to such a numerical 
tion that the two quantities would vanish simultaneously. 

In contrast with this, let us consider a case in which the 
ute quantities are known; the case contemplated in the 
law of motion; viz. that all bodies in motion continue to 
ein a straight line with uniform velocity until acted upon 
some new force. ‘This assertion is in open opposition to 
; appearances; all terrestrial objects, when in motion, 
lually abate their velocity and at last stop; which accord- 
y the ancients, with their inductio per enumerationem sim- 
em, imagined to be the law. Every moving body, however, 
yunters various obstacles, as friction, the resistance of the 
osphere, &c., which we know by daily experience to be 
ses capable of destroying motion. It was suggested that 
whole of the retardation might be owing to these causes. 
vy was this inquired into? If the obstacles could have 
1entirely removed, the case would have been amenable to 
Method of Difference. They could not be removed, they 
d only be diminished, and the case, therefore, admitted 
of the Method of Concomitant Variations. This accord- 
y being employed, it was found that every diminution of 
‘obstacles diminished the retardation of the motion: and 
‘much as in this case (unlike the case of heat) the total 
tities both of the antecedent and of the consequent were 
ivn; it was practicable to estimate, with an approach to 
(racy, both the amount of the retardation and the amount 
4e retarding causes, or resistances, and to judge how near 
«both were to being exhausted; and it appeared that the 
it dwindled as rapidly, and at each step was as far on the 
é towards annihilation, as the cause was. The simple 
(lation of a weight suspended from a fixed point, and 
nd a little out of the perpendicular, which in ordinary 
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circumstances lasts but a few minutes, was prolonged in Bor 
experiments to more than thirty hours, by diminishing 
much as possible the friction at the point of suspension, 
by making the body oscillate in a space exhausted as nearl 
possible of its air. There could therefore be no hesitation 
assigning the whole of the retardation of motion to the in 
ence of the obstacles; and since, after subducting this re 
dation from the total phenomenon, the remainder was 
uniform velocity, the result was the proposition known as 
first law of motion. 

There is also another characteristic uncertainty affect 
the inference that the law of variation which the quanti 
observe within our limits of observation, will hold bey 
those limits. There is of course, in the first instance, 
possibility that beyond the limits, and in circumstances th 
fore of which we have no direct experience, some counteract 
cause might develop itself; either a new agent, or a 1 
property of the agents concerned, which lies dormant in: 
circumstances we are able to observe. ‘This. is an elemen 
uncertainty which enters largely into. all our predictions 
effects ; but it is not peculiarly applicable to the Method 
Concomitant Variations. The uncertainty, however, of wl 
I am about to speak, is characteristic of that method ; especii 
in the cases in which the extreme limits of our observat 
ure very narrow, in comparison with the possible variation: 
the quantities of the phenomena. Any one who has | 
slightest acquaintance with mathematics, is aware that ¥ 
different laws of variation may produce numerical resi 
which differ but slightly from one another within nati 
limits; and it is often only when the absolute amounts 
variation are considerable, that the difference between | 
results given by one law and by another becomes apprecia: 
When, therefore, such variations in the quantity of the a 
cedents as we have the means of observing, are small in ¢¢ 
parison with the total quantities, there is much danger 
we should mistake the numerical law, and be led to miscal 
late the variations which would take place beyond the limi 
a miscalculation which would vitiate any conclusion respedt 
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dependence of the effect upon the cause, that could be 
ded on those variations. Examples are not wanting of 
| mistakes. “The formule,” says Sir John Herschel,* 
lich have been empirically deduced for the elasticity of 
m, (till very recently,) and those for the resistance of 
is, and other similar subjects,” when relied on beyond the 
is of the observations from which they were deduced, 
ve almost invariably failed to support the theoretical 
tures which have been erected on them.” 

in this uncertainty, the conclusion we may draw from the 
omitant variations of a and A, to the existence of an 
fiable and exclusive connexion between them, or to the 
lanency of the same numerical relation between their 
tions when the quantities are much greater or smaller 
those which we have had the means of observing, cannot 
onsidered to rest on a complete induction. All that in 
a case can be regarded as proved on the subject of causa- 
is, that there is some connexion between the two pheno- 
4; that A, or something which can influence A, must be 
of the causes which collectively determine a. We may, 
wer, feel assured that the relation which we have observed 
ist between the variations of A and a, will hold true in 
wes which fall between the same extreme limits; that is, 
ever the utmost increase or diminution in which the 
thas been found by observation to coincide with the law, 
{ exceeded. 

he four methods which it has now been attempted to 
ibe, are the only possible modes of experimental i inquiry, 
ect induction @ posteriori, as distinguished from deduc- 
) at least, I know not, nor am able to imagine, any 
$. And even of these, the Method of Residues, as we 
i is not independent of deduction; though, as it 
'Tequires specific experience, it may, without impro- 
', be included among methods of direct observation and 
Afent. 
‘ese, then, with such assistance as can be obtained from 
ee ee 
'  * Discourse on the Study of Natural Philosophy, p. 179. 

q. 1. 29 
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Deduction, compose the available resources of the human 1 
for ascertaining the laws of the succession of phenom 
Before proceeding to point out certain circumstances, by W 
the employment of these methods is subjected to an imm 
increase of complication and of difficulty, it is expedier 
illustrate the use of the methods, by suitable examples di 
from actual physical investigations. These, <a 
form the subject of the succeeding chapter. 


CHAPTER IX. 


ISCELLANEOUS EXAMPLES OF THE FOUR METHODS. 


§1. I swat select, as a first example, an interesting 
sulation of one of the most eminent of theoretical chemists, 
on Liebig. The object in view, is to ascertain the imme- 
e cause of the death produced by metallic poisons. 
Arsenious acid, and the salts of lead, bismuth, copper, 
mercury, if introduced into the animal organism, except 
the smallest doses, destroy life. These facts have long 
1 known, as insulated truths of the lowest order of 
eralization; but it was reserved for Liebig, by an apt 
Toyment of the first two of our methods of experimental 
ty, to connect these truths together by a higher induc- 
, pointing out what property, common to all these dele- 
mus substances, is the really operating cause of their fatal 
it. 
When solutions of these substances are placed in suffi- 
tly close contact with many animal products, albumen, 
i, muscular fibre, and animal membranes, the acid or salt 
ps the water in which it was dissolved, and enters into 
‘dination with the animal substance: which substance, after 
‘g thus acted upon, is found to have lost its tendency to 
(taneous decomposition, or putrefaction. 
)bservation also shows, in cases where death has been 
(uced by these poisons, that the parts of the body with 
1h the poisonous substances have been brought into con- 
¢-do not afterwards putrefy. 
nd, finally, when the poison has been supplied in too 
4. a quantity to destroy life, eschars are produced, that is, 
rin superficial portions of the tissues are destroyed, which 
efterwards thrown off by the reparative process taking 
in the healthy parts. 
29—2 
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These three sets of instances admit of being treated ac 
ing to the Method of Agreement. In all of them the met 
compounds are brought into contact with the substances y 
compose the human or animal body; and the instances d 
seem to agree in any other circumstance. The remai 
antecedents are as different, and even opposite, as they ¢ 
possibly be made; for in some the animal substances ex 
to the action of the poisons are in a state of life, in o 
only in a state of organization, in others not even in 
And what is the result which follows in all the ca 
The conversion of the animal substance (by combin: 
with the poison) into a chemical compound, held tog 
by so powerful a force as to resist the subsequent a 
of the ordinary causes of decomposition. Now, organic 
(the necessary condition of sensitive life) consisting © 
continual state of decomposition and recomposition of 
different organs and tissues; whatever incapacitates thew 
this decomposition destroys life. And thus the proxi 
cause of the death produced by this description of pois 
is ascertained, as far as the Method of Agreement 
ascertain it. 

Let us now bring our conclusion to the test of the Me 
of Difference. Setting out from the cases already mentic 
in which the antecedent is the presence of substances fort 
with the tissues a compound incapable of putrefact 
(and @ fortiort incapable of the chemical actions which 
stitute life,) and the consequent is death, either of the w 
organism, or of some portion of it; let us compare with t 
cases other cases, as much resembling them as poss 
but in which that effect is not produced. And, first, “n 
insoluble basic salts of arsenious acid are known nc 
be poisonous. The substance called alkargen, discoy 
by Bunsen, which contains a very large quantity of ars 
and approaches very closely in composition to the org 
arsenious compounds found in the body, has not the slig] 
injurious action upon the organism.” Now when t 
substances are brought into contact with the tissues 


| 
} 


any way, they do not combine with them; they do not a) 


| 
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progress to decomposition. As far, therefore, as these 
nees go, it appears that when the effect is absent, 
by reason of the absence of that antecedent which 
ad already good ground for considering as the proximate 


) 
Je 


Sut the rigorous conditions of the Method of Difference 
10t yet satisfied; for we cannot be sure that these un- 
mous bodies agree with the poisonous substances in every 
arty, except the particular one, of entering into a difficultly 
mposable compound with the animal tissues. To render 
method strictly applicable, we need an instance, not of a 
ent substance, but of one of the very same substances, in 
mstances which would prevent it from forming, with the 
es, the sort of compound in question; and then, if death 
not follow, our case is made out. Now such instances 
fforded by the antidotes to these poisons. For example, 
se of poisoning by arsenious acid, if hydrated peroxide of 
is administered, the destructive agency is instantly checked. 
this peroxide is known to combine with the acid, and 
a compound, which, being insoluble, cannot act at all on 
al tissues. So, again, sugar is a well-known antidote to 
ming by salts of copper; and sugar reduces those salts 
r into metallic copper, or into the red suboxide, neither 
hich enters into combination with animal matter. The 
se called painter's colic, so common in manufactories of 
> lead, is unknown where the workmen are accustomed to 
as a preservative, sulphuric acid lemonade (a solution of 
t rendered acid by sulphuric acid). Now diluted sul- 
ic acid has the property of decomposing all compounds of 
with organic matter, or of preventing them from being 
od. 

‘here is another class of instances, of the nature required 
ve Method of Difference, which seem at first sight to con- 
with the theory. Soluble salts of silver, such for instance 
'e nitrate, have the same stiffening antiseptic effect on 
‘nposing animal substances as corrosive sublimate and 
most deadly metallic poisons; and when applied to 
»xternal parts of the body, the nitrate is a powerful 


454, INDUCTION. 


caustic, depriving those parts of all active vitality, 
causing them to be thrown off by the neighbouring | 
structures, in the form of an eschar. The nitrate an 
other salts of silver ought, then, it would seem, if the t 
be correct, to be poisonous; yet they may be adminii 
internally with perfect impunity. From this apparent e 
tion arises the strongest confirmation which the theory hi 
received. Nitrate of silver, in spite of its chemical 
perties, does not poison when introduced into the ston 
but in the stomach, as in all animal liquids, there is cor 
salt; and in the stomach there is also free muriatic | 
These substances operate as natural antidotes, combining 
the nitrate, and if its quantity is not too great, immed! 
converting it into chloride of silver; a substance very shi 
soluble, and therefore incapable of combining with the tis 
although to the extent of its solubility it has a mod 
influence, though an entirely different class of or 
actions. au 


The preceding instances have afforded an induction) 
high order of conclusiveness, illustrative of the two simpli 
our four methods; though not rising to the maximum oi: 
tainty which the Method of Difference, in its most p! 
exemplification, is capable of affording. For (let us not fos 
the positive instance and the negative one which the rigo! 
that method requires, ought to differ only in the presen’ 
absence of one single circumstance. Now, in the precil 
argument, they differ in the presence or absence not of a s\ 
circumstance, but of a single substance: and as every subst 
has innumerable properties, there is no knowing what nul 
of real differences are involved in what is nominally and i 
rently only one difference. It is conceivable that the anti? 
the peroxide of iron for example, may counteract the ps 
through some other of its properties than that of formin 
insoluble compound with it; and if so, the theory would 
to the ground, so far as it is supported by that instance. | 
source of ‘uncertainty, which is a serious hindrance ti 
extensive generalizations in chemistry, is however reduce 


the present case to almost the lowest degree possible, wh 
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| that not only one substance, but many substances, possess 
capacity of acting as antidotes to metallic poisons, and that 
these agree in the property of forming insoluble com- 
inds with the poisons, while they cannot be ascertained to 
ee in any other property whatsoever. We have thus, in 
our of the theory, all the evidence which can be obtained 
what we termed the Indirect Method of Difference, or the 
nt Method of Agreement and Difference ; the evidence of 
ich, though it never can amount to that of the Method of 
ference properly so called, may approach indefinitely near 


it. 


§ 2. Let the object be* to ascertain the law of what is 
med induced electricity ; to find under what conditions any 
etrified body, whether positively or negatively electrified, 
es rise to a contrary electric state in some other body adja- 
rt to it. 

The most familiar exemplification of the phenomenon to be 
estigated is the following. Around the prime conductors of 
electrical machine, the atmosphere to some distance, or any 
aducting surface suspended in that atmosphere, is found to 
‘in an electric condition opposite to that of the prime con- 
ctor itself. Near and around the positive prime conductor 
»re is negative electricity, and near and around the negative 
me conductor there is positive electricity. When pith balls 
» brought near to either of the conductors, they become elec- 
fied with the opposite electricity to it; either recelving a 
sre from the already electrified atmosphere by conduction, 
Jacted upon by the direct inductive influence of the conductor 
elf: they are then attracted by the conductor to which they 
@ in opposition ; or, if withdrawn in their electrified state, 


* For this speculation, as for many other of my scientific illustrations, 
In indebted to Professor Bain, of Aberdeen, who has since, in his profound 
ti,tises entitled ‘The Senses and the Intellect,” and “The Emotions and the 
V1,” carried the analytic investigation of the mental phenomena according 
tthe methods of physical science, to the most advanced point which it has yet 
rched, and has worthily inscribed his name among the successive constructors 
n edifice to which Hartley, Brown, and James Mill had each contributed 
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they will be attracted by any other oppositely charged bi 
In like manner the hand, if brought near enough to the ¢ 
ductor, receives or gives an electric discharge ; now we k 
no evidence that a charged conductor can be suddenly | 
charged unless by the approach of a body oppositely elec 
fied. In the case, therefore, of the eleetric machine, it appe 
that the accumulation of electricity in an insulated conduc 
is always accompanied by the excitement of the contrary el 
tricity in the surrounding atmosphere, and in every conduc 
placed near the former conductor. It does not seem possil 
in this case, to produce one electricity by itself. 

Let us now examine all the other instances which we 
obtain, resembling this instance in the given conseque 
namely, the evolution of an opposite electricity in the nei 
bourhood of an electrified body. As one remarkable insta 
we have the Leyden jar; and after the splendid experime: 
of Faraday in complete and final establishment of the subst: 
tial identity of magnetism and electricity, we may cite { 
magnet, both the natural and the electro-magnet, in neitl 
of which it is possible to produce one kind of electricity 
itself, or to charge one pole without charging an opposite pc 
with the contrary electricity at the same time. We cann 
have a magnet with one pole: if we break a natural loadsto 
into a thousand pieces, each piece will have its two opposite 
electrified poles complete within itself. In the voltaic cireu 
again, we cannot have one current without its opposite. 
the ordinary electric machine, the glass cylinder or plate, a 
the rubber, acquire opposite electricities. : 

From all these instances, treated by the Method of Agre 
ment, a general law appears to result. The instances embra 
all the known modes in which a body can become charged wi’ 
electricity ; and in all of them there is found, asa concomita’ 
or consequent, the excitement of the opposite electric state : 
some other body or bodies. It seems to follow that the tw 
facts are invariably connected, and that the excitement of ele 
tricity in any body has for one of its necessary conditions tl 
possibility of a simultaneous excitement of the opposite ele: 

tricity in some neighbouring body. 
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As the two contrary electricities can only be produced toge- 
x, so they can only cease together. This may be shown by 
application of the Method of Difference to the example of 
Leyden jar. It needs scarcely be here remarked that in 
Leyden jar, electricity can be accumulated and retained in 
siderable quantity, by the contrivance of having two con- 
sting surfaces of equal extent, and parallel to each other 
ough the whole of that extent, with a non-conducting sub- 
nce such as glass between them. When one side of the jar 
charged positively, the other is charged negatively, and it 
s by virtue of this fact that the Leyden jar served just now 
an instance in our employment of the Method of Agreement. 
w it is impossible to discharge one of the coatings unless 
other can be discharged at the same time. A conductor 
d to the positive side cannot convey away any electricity 
less an equal quantity be allowed to pass from the negative 
e: if one coating be perfectly insulated, the charge is safe. 
e dissipation of one must proceed pari passw with that of the 
ler. 

The law thus strongly indicated admits of corroboration 
the Method of Concomitant Variations. The Leyden jar 
capable of receiving a much higher charge than can ordi- 
‘ily be given to the conductor of an electrical machine. 
1w in the case of the Leyden jar, the metallic surface which 
eives the induced electricity is a conductor exactly similar 
that which receives the primary charge, and is therefore as 
sceptible of receiving and retaining the one electricity, as the 
dosite surface of receiving and retaining the other; but in 
machine, the neighbouring body which is to be oppositely 
strified is the surrounding atmosphere, or any body casually 
yught near to the conductor; and as these are generally 
ich inferior in their capacity of becoming electrified, to the 
ductor itself, their limited power imposes a corresponding 
lit to the capacity of the conductor for being charged. As 
l capacity of the neighbouring body for supporting the 
Hosition increases, a higher charge becomes possible: and 
Chis appears to be owing the great superiority of the Leyden 
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A further and most decisive confirmation by the Met 
of Difference, is to be found in one of Faraday’s experim 
in the course of his researches on the subject of indt 
electricity. 

Since common or machine electricity, and voltaic elec 
city, may be considered for the present purpose to be identi 
Faraday wished to know whether, as the prime condu 
developes opposite electricity upon a conductor in its vicinity 
a voltaic current running along a wire would induce an O} 
site current upon another wire laid parallel to.it at a sl 
distance. Now this case is similar to the cases previously 
amined, in every circumstance except the one to which 
have ascribed the effect. We found in the former instar 
that whenever electricity of one kind was excited in one bc 
electricity of the opposite kind must be excited in a nei 
bouring body. But in Faraday’s experiment this indispense 
opposition exists within the wire itself. From the nature: 
voltaic charge, the two opposite currents necessary to the 
istence of each other are both accommodated in one wire ; | 
there is no need of another wire placed beside it to contain | 
of them, in the same way as the Leyden jar must have a pi 
tive and a negative surface. The exciting cause can and d 
produce all the effect which its laws require, independently 
any electric excitement of a neighbouring body. Now 
result of the experiment with the second wire was, that no 
posite current was produced. There was an instantane: 
effect at the closing and breaking of the voltaic circuit; elec! 
inductions appeared when the two wires were o¥ed to § 
from one another; but these are phenomena of a differ 
class. There was no induced electricity i in the sense in wh 
this is predicated of the Leyden jar; there was no sustail 
current running up the one wire while an opposite current 3 
down the neighbouring wire; and this alone would have be 
a true parallel case to the other. 

It thus appears by the combined evidence of the Method 
Agreement, the Method of Concomitant Variations, and 
most rigorous form of the Method of Difference, that neitl 
of the two kinds. of electricity can be excited without an ay 


=. 
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ccitement of the other and opposite kind: that both are effects 
‘the same cause; that the possibility of the one is a condition 
the possibility of the other, and the quantity of the one an 
npassable limit to the quantity of the other. A scientific 
sult of considerable interest in itself, and illustrating those 
ee methods in a manner both characteristic and easily 
telligible.* 


§ 8. Our third example shall be extracted from Sir J ohn 
lerschel’s Discourse on the Study of Natural Philosophy, a 
ork replete with happily-selected exemplifications of induc- 
ve processes from almost every department of physical science, 
nd in which alone, of all books which I have met with, the 
yar methods of induction are distinctly recognised, though 
ot so clearly characterized and defined, nor their correlation 
) fully shown,.as has appeared to me desirable. The present 
xample is described by Sir John Herschel as “one of the 
ost beautiful specimens” which can be cited “ of ineuga 
xperimental inquiry lying within a moderate compass ;” the 
neory of dew, first promulgated by the late Dr. Wells, and 
ow universally adopted by scientific authorities. The pas- 
ages in inverted commas are extracted verbatim from the 
jiscourse.t 
“Suppose dew were the phenomenon proposed, whose cause 
‘e would know. In the first place” we must determine pre- 
isely what we mean by dew: what the fact really is, whose 
ae rrr 
_ * This view of the necessary coexistence of opposite excitements involves 
latent extension of the original doctrine of two electricities. The early 
leorists assumed that, when amber was rubbed, the amber was made positive 
ad the rubber negative to the same degree ; but it never occurred to them to 
{pose that the existence of the amber charge was dependent on an opposite 
jatge in the bodies with which the amber was contiguous, while the existence 

‘the negative charge on the rubber was equally dependent on a contrary state 
‘the surfaces that might accidentally be confronted with it ; that, in fact, in 
‘ease of electrical excitement by friction, four charges were ale minimum that 


‘uld exist. But this double electrical action is essentially implied in the 


planation now universally adopted in regard to the phenomena of the common 
ectric machine. 


| + Pp. 159—162. 
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cause we desire to investigate. ‘ We must separate dew fro 
rain, and the moisture of fogs, and limit the application | 
the term to what is really meant, which is the spontaneot 
appearance of moisture on substances exposed in the open a 
when no rain or visible wet is falling.” This answers to 
preliminary operation which will be characterized in tl 
ensuing book, treating of operations subsidiary to induction. 

“ Now, here we have analogous phenomena in the moi 
ture which bedews a cold metal or stone when we breatt 
upon it; that which appears on a glass of water fresh fro1 
the well in hot weather ; that which appears on the inside ¢ 
Windows when sudden rain or hail chills the external air 
that which runs down our walls when, after a long frost, | 
warm moist thaw comes on.” Comparing these cases, we fin 
that they all contain the phenomenon which was proposed ¢ 
the subject of investigation. Now “all these instances agre 
in one point, the coldness of the object dewed, in compariso: 
with the air in contact with it.” But there still remains th 
most important case of all, that of nocturnal dew: does th 
same circumstance exist in this case? “Is it a fact that th 
object dewed is colder than the. air? Certainly not, on! 
would at first be inclined to say ; for what is to make it so. 


| 
But... . the experiment is easy: we have only to la 


a thermometer in contact with the dewed substance, and han; 


one at a little distance above it, out of reach of its influence 
Ihe experiment has been therefore made ; the question ha 
been asked, and the answer has been invariably in the affir 
mative. Whenever an object contracts dew, it is colder thai 
the air.” | 

Here then is a complete application of the Method o 
Agreement, establishing the fact of an invariable connexiol 
between the deposition of dew on a surface, and the coldnes 
of that surface compared with the external air. But which 0 
these is cause, and which effect? or are they both effects o 
something else? On this subject the Method of Agreemen 
can afford us no light: we must call in a more potent method! 
EE Eee 


* Infra, book iv. ch. ii. On Abstraction, 
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We must collect more facts, or, which comes to the same 
ing, vary the circumstances; since every instance in which 
1e circumstances differ is a fresh fact: and especially, we 
ust note the contrary or negative cases, t.e. where no dew 
“produced :” a comparison between instances of dew and 
stances of no dew, being the condition necessary to bring 
1¢ Method of Difference into play. 

“Now, first, no dew is produced on the surface of polished 
etals, but it is very copiously on glass, both exposed with 
yeir faces upwards, and in some cases the under side of a 
orizontal plate of glass is also dewed.” Here is an instance 
1 which the effect is produced, and another instance in which 
-is not produced; but we cannot yet pronounce, as the 
anon of the Method of Difference requires, that the latter 
istance agrees with the former in all its circumstances except 
ne; for the differences between glass and polished metals are 
yanifold, and the only thing we can as yet be sure of is, that 
he cause of dew will be found among the circumstances by 
‘hich the former substance is distinguished from the latter. 
jut if we could be sure that glass, and the various other sub~ 
tances on which dew is deposited, have only one quality in 
ommon, and that polished metals and the other substances 
n which dew is not deposited have also nothing in common 
ut the one circumstance, of not having the one quality which 
ae others have; the requisitions of the Method of Difference 
‘ould be completely satisfied, and we should recognise, in that 
uality of the substances, the cause of dew. This, accordingly, 
ithe path of inquiry which is next to be pursued. 

“Tn the cases of polished metal and polished glass, the 
ontrast shows evidently that the substance has much to do 
ith the phenomenon ; therefore let the substance alone be 
iversified as much as possible, by exposing polished surfaces 
? various kinds. This done, a scale of intensity becomes 
obvious. Those polished substances are found to be most 
rongly dewed which conduct heat worst ; while those which 
oduct well, resist dew most effectually.” The complication 
icreases; here is the Method of Concomitant Variations 
led to our assistance ; and no other method was practicable 
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on this occasion; for the quality of conducting heat could 
be excluded, since all substances conduct heat im some deg 
The conclusion obtained is, that ceteris paribus the deposi 
of dew is in some proportion to the power which the b 
possesses of resisting the passage of heat; and that { 
therefore, (or something connected with this,) must be 
least one of the causes which assist in producing the dep 
tion of dew on the surface. 

“But if we expose rough surfaces instead of polished, 
sometimes find this law interfered with. Thus, roughe 
iron, especially if painted over or blackened, becomes de 
sooner than varnished paper; the kind of surface, theref 
has a great influence. Expose, then, the same material in 3 
diversified states as to surface,” (that is, employ the Met 
of Difference to ascertain concomitance of variations,) “: 
another scale of intensity becomes at once apparent; th 
surfaces which part with their heat most readily by radiati 
are found to contract dew most copiously.” Here, theref 
are the requisites for a second employment of the Method 
Concomitant Variations; which in this case also is the o: 
method available, since all substances radiate heat in so 
degree or other. The conclusion obtained by this new apy 
cation of the method is, that ceteris paribus the deposition 
dew is also in some proportion to the power of radiating he: 
and that the quality of doing this abundantly (or some cat 
on which that quality depends) is another of the causes whi 
promote the deposition of dew on the substance. 

“‘ Again, the influence ascertained to exist of substance a 
_ surface leads us to consider that of texture : and here, again, 
are presented on trial with remarkable differences, and with 
third scale of intensity, pointing out substances of a close fil 
texture, such as stones, metals, &c., as unfavourable, but the 
of a loose one, as cloth, velvet, wool, eider-down, cotton, & 
as eminently favourable to the contraction of dew.” T 
Method of Concomitant Variations is here, for the third tix 
had recourse to; and, as before, from necessity, since t 
texture of no substance is absolutely firm or absolutely loos 
Looseness of texture, therefore, or something which is tl 
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use of that quality, is another circumstance which promotes 
ie deposition of dew; but this third cause resolves itself into 
e first, viz. the quality of resisting the passage of heat: for 
ibstances of loose texture ‘‘ are precisely those which are best 
lapted for clothing, or for impeding the free passage of heat 
om the skin into the air, so as to allow their outer surfaces 
. be very cold, while they remain warm within ;” and this 
st is, therefore, an induction (from fresh instances) simply 
rroborative of a former induction. 

It thus appears that the instances in which much dew is 
sposited, which are very various, agree in this, and, so far as 
e are able to observe, in this only, that they either radiate 
eat rapidly or conduct it slowly: qualities between which 
ere is no other circumstance of agreement, than that by 
irtue of either, the body tends to lose heat from the surface 
ore rapidly than it can be restored from within. The in- 
ances, on the contrary, in which no dew, or but a small 
uantity of it, is formed, and which are also extremely various, 
gree (as far as we can observe) in nothing except in not 
aving this same property. We seem, therefore, to have 
etected the characteristic difference between the substances 
n which dew is produced, and those on which it is not pro- 
uced. And thus have been realized the requisitions of what 
e have termed the Indirect Method of Difference, or the 
oint Method of Agreement and Difference. The example 
fforded of this indirect method, and of the manner in which 
1e data are prepared for it by the Methods of Agreement 
ad of Concomitant Variations, is the most important of all 
je illustrations of induction afforded by this interesting 
deculation. 

_ We might now consider the question, on what the depo- 
tion of dew depends, to be completely solved, if we could be 
aite sure that the substances on which dew is produced differ 
om those on which it is not, in nothing but in the property 
‘losing heat from the surface faster than the loss can be 
paired from within. And though we never can have that 
moplete certainty, thisis not of ‘so much importance as might 
_ first be supposed ; for we have, at all events, ascertained 


/ 
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that even if there be any other quality hitherto unobsery 
which is present in all the substances which contract dew, ar 
absent in those which do not, this other property must ] 
one which, in all that great number of substances, 18 preset 
or absent exactly where the property of being a better radiat 
than conductor is present or absent; an extent of coinciden 
which affords a strong presumption of a community of caus 
and a consequent invariable coexistence between the two pre 
perties; so that the property of being a better radiator tha 
conductor, if not itself the cause, almost certainly alway 
accompanies the cause, and, for purposes of prediction, n 
error is likely to be committed by treating it as if it wer 
really such. : 
Reverting now to an earlier stage of the inquiry, let u 
remember that we had ascertained that, in every instane 
where dew is formed, there is actual coldness of the surfac. 
below the temperature of the surrounding air; but we wer 
not sure whether this coldness was the cause of dew, or it 
effect. This doubt we are now able to resolve. We havé 
found that, in every such instance, the substance is one which 
by its own properties or laws, would, if exposed in the night 
become colder than the surrounding air. The coldness there: 
fore being accounted for independently of the dew, while if 
is proved that there is a connexion between the two, it must 
' be the dew which depends on the coldness; or in other words, 
the coldness is the cause of the dew. , 
This law of causation, already so amply established, adenits, 
however, of efficient additional corroboration in no less than 
three ways. First, by deduction from the known laws of 
aqueous vapour when diffused through air or any other gas 5 
and though we have not yet come to the Deductive Method, 
we will not omit what is necessary to render this | 
complete. It is known by direct experiment that only a 
limited quantity of water can remain suspended in the state 
of vapour at each degree of temperature, and that this maxi- 
mum grows less and less as the temperature diminishes. From. 
this it follows, deductively, that if there is already as much, 
vapour suspended as the air will contain at its existing tem- | 
| 


EXAMPLES OF THE FOUR METHODS. 465 


ture, any lowering of that temperature will cause a portion 
the vapour to be condensed, and become water. But, 
in, we know deductively, from the laws of heat, that the 
tact of the air with a body colder than itself, will neces- 
ly lower the temperature of the stratum of air immediately ~ 
lied to its surface ; and will therefore cause it to part with 
srtion of its water, which accordingly will, by the ordinary 
3 of gravitation or cohesion, attach itself to the surface of 
body, thereby constituting dew. This deductive proof, it 
have been seen, has the advantage of proving at once 
sation as well as coexistence; and it has the additional 
antage that it also accounts for the exceptions to the occur- 
3¢ of the phenomenon, the cases in which, although the 
y is colder than the air, yet no dew is deposited ; by show- 
that this will necessarily be the case when the air is so 
er-supplied with aqueous vapour, comparatively to its tem- 
ature, that even when somewhat cooled by the contact of 
colder body, it can still continue to hold in suspension all 
vapour which was previously suspended in it: thus in a 
y dry summer there are no dews, in a very dry winter no 
r frost. Here, therefore, is an additional condition of the 
duction of dew, which the methods we previously made 
of failed to detect, and which might have remained still 
letected, if recourse had not been had to the plan of 
ucing the effect from the ascertained properties of the 
ots known to be present. 
The second corroboration of the theory is by direct experi- 
it, according to the canon of the Method of Difference. 
‘can, by cooling the surface of any body, find in all cases 
e temperature, (more or less inferior to that of the sur- 
ading air, according to its hygrometric condition,) at 
th dew will begin to be deposited. Here, too, therefore, 
causation i is directly proved. We can, it is true, accomplish 
‘only on a small scale; but we have ample reason to con- 
e that the same operation, if conducted in Nature's great 
ratory, would equally produce the effect. 
And, finally, even on that great scale we are able to verify 
result. ‘The case is one of those rare cases, as we have 
DL. 1. 30 
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shown them to be, in which nature works the experiment : 
us in the same manner in which we ourselves perform | 
introducing into the previous state of things a single and D 
fectly definite new circumstance, and manifesting the effect 
rapidly that there is not time for any other material char, 
in the pre-existing circumstances. “It is observed that d 
is never copiously deposited in situations much screened ft 
the open sky, and not at all in a cloudy night; but if : 
clouds withdraw even for a few minutes, and leave a clear ope: 
ing, a deposition of dew presently begins, and goes on increasit 

. Dew formed in clear intervals will often even evar: 
rate again when the sky becomes thickly overcast.” T) 
proof, therefore, is complete, that the presence or absence | 
an uninterrupted communication with the sky causes +} 
deposition or non-deposition of dew. Now, since a clears) 
is nothing but the absence of clouds, and it is a known pr: 
perty of clouds, as of all other bodies between which and al) 
given object nothing intervenes but an elastic fluid, that th) 
tend to raise or keep up the superficial temperature of ti) 
object by radiating heat to it, we see at once that the disa. 
pearance of clouds will cause the surface to cool; so th. 
Nature, in this case, produces a change in the antecedent | 
definite and known means, and the consequent follows aceon 
ingly: a natural experiment which satisfies the requisitions 
the Method of Difference.* 


* I must, however, remark, that this example, which seems to milita 
against the assertion we made of the comparative inapplicability of the Meth) 
of Difference to cases of pure observation, is really one of those exceptio. 
which, according to a proverbial expression, prove the general rule. For 
this case, in which Nature, in her experiment, seems to have imitated the ty 
of the experiments made by man, she has only succeeded in producing the lik 
ness of man’s most imperfect experiments ; namely, those in which, though | 
succeeds in producing the phenomenon, he does so by employing compl 
means, which he is unable perfectly to analyse, and can form therefore | 
sufficient Judgment what portion of the effects may be due, not to the suppos' 
cause, but to some unknown agency of the means by which that cause W) 
produced. In the natura] experiment which we are speaking of, the mea: 
used was the clearing off a canopy of clouds; and we certainly do not kno 
sufficiently in what this process consists, or on what it depends, to be certa| 
@ priori that it might not operate upon the deposition of dew independently | 
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The accumulated proof of which the Theory of Dew has 
mn found susceptible, is a striking instance of the fulness of 
urance which the inductive evidence of laws of causation 
y attain, in cases in which the invariable sequence is by no 
ans obvious to a superficial view. 


§ 4. The admirable physiological investigations of Dr. 
own-Séquard afford brilliant examples of the application of 
» Inductive Methods to a class of inquiries in which, for 
sons which will presently be given, direct induction takes 
ce under peculiar difficulties and disadvantages. As one of 
smost apt instances I select his speculation (in the Pro- 
dings of the Royal Society for May 16, 1861) on the rela- 
ns between muscular irritability, cadaveric rigidity, and 
trefaction. 

The law which Dr. Brown-Séquard’s investigation tends to 
ablish, is the following :—“ The greater the degree of mus- 
ar irritability at the time of death, the later the cadaveric 
idity sets in, and the longer it lasts, and the later also 
iefaction appears, and the slower it progresses.” Accord- 
‘tu first appearances, the method here required must be 
+ of Concomitant Variations. But this is a delusive ap- 
wance, arising from the circumstance that the conclusion to 
tested is itself a fact of concomitant variation. For the 
ablishment of that fact any of the Methods may be put in 
uisition, and it will be found that the fourth Method, 
fugh really employed, has only a subordinate place in this 
ticular investigation. 

‘The evidences by which Dr. Brown-Séquard establishes the 
may be enumerated as follows :— 

Ist. Paralysed muscles have greater irritability than healthy 
seles. Now, paralysed muscles are later in assuming the 
averic rigidity than healthy muscles, the rigidity lasts 


‘thermometric effect at the earth’s surface. Even, therefore, in a case so 
wable as this to Nature’s experimental talents, her experiment is of little 
» except in corroboration of a conclusion already attained through other 
8. 
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longer, and putrefaction sets in later and proceeds m 
slowly. : 
Both these propositions had to be proved by experime 
and for the experiments which prove them, science is also 
debted to Dr. Brown-Séquard. The former of the two—t 
paralysed muscles have greater irritability than healthy muse 
—he ascertained in various ways, but most decisively: 
“comparing the duration of irritability in a paralysed mus 
and in the corresponding healthy one of the opposite si 
mane they are both submitted to the same excitation.” — 
“often found in experimenting in that way, that the paraly: 
muscle remained irritable inte three times, or even four tin 
as long as the healthy one.” This is a case of induction | 
the Method of Difference. The two limbs, being those of / 
same animal, were presumed to differ in no circumstar 
material to the case except the paralysis, to the presence a 
absence of which, therefore, the difference in the musew' 
irritability was to be attributed. This assumption of compl: 
resemblance in all material circumstances save one, eviden' 
could not be safely made in any one pair of experiments, I 
cause the two legs of any given animal might be accidenta, 
in very different pathological conditions ; but if, besides taki 
pains to avoid any such difference, the experiment was 
peated sufficiently often in different animals to exclude t: 
supposition that any abnormal circumstance could be prese 
in them all, the conditions of the Method of Difference we 
adequately secured. i 
In the same manner in which Dr. Brown-Séquard prov! 
that paralysed muscles have greater irritability, he also prov! 
the correlative proposition respecting cadaveric rigidity at 
putrefaction. Having, by section of the roots of the scial 
nerve, and again of a lateral half of the spinal cord, produc) 
paralysis in one hind leg of an animal while the other 1 
mained healthy, he found that not only did muscular irvitabil 
last much longer in the paralysed limb, but rigidity set 
later and ended later, and putrefaction began later and v 


less rapid than on the healthy side. This is a common ca 
| 
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the Method of Difference, requiring no comment. A 
ther and very important corroboration was obtained by the 
se method. When the animal was killed, not shortly after 
section of the nerve, but a month later, the effect was re- 
sed ; rigidity set in sooner, and lasted a shorter time, than in 
healthy muscles. But after this lapse of time, the paralysed 
scles, having been kept by the paralysis in a state of rest, 
1 lost a great part of their irritability, and instead of more, 
1 become less irritable than those on the healthy side. 
is gives the ABOC,abec, and BC, be, of the Method of Dif- 
ence. One antecedent, increased irritability, being changed, 
1 the other circumstances being the same, the consequence 
| not follow; and moreover, when a new antecedent, con- 
ry to the first, was supplied, it was followed by a contrary 
sequent. This instance is attended with the special ad- 
tage, of proving that the retardation and prolongation of the 
idity do not depend directly on the paralysis, since that was 
» same in both the instances; but specifically on one effect 
the paralysis, namely, the increased irritability ; since they 
ised when it ceased, and were reversed when it was reversed. 
‘2ndly. Diminution of the temperature of muscles before 
ath increases their irritability. But diminution of their 
nperature also retards cadaveric rigidity and putrefaction. 
Both these truths were first made known by Dr. Brown- 
quard himself, through experiments which, conclude accord- 
rto the Method of Difference. There is nothing in the 
sure of the process requiring specific analysis. 

‘rly. Muscularexercise, prolonged to exhaustion, diminishes 
: muscular irritability. This is a well-known truth, dependent 
‘the most general laws of muscular action, and proved by 
eriments under the Method of Difference, constantly re peated. 
w it has been shown by observation that overdriven cattle, 
Killed before recovery from their fatigue, become rigid and 
jrefy in a surprisingly short time. A similar fact has been 
served in the case of animals hunted to death; cocks killed 
ring or shortly after a fight; and soldiers slain in the field 
battle. These various cases agree in no circumstance, 


oa 
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directly connected with the muscles, except that these he 
Just been subjected to exhausting exercise. Under the can 
therefore, of the Method of Agreement, it may be inferred tl} 
there is a connexion between the two facts. The Method | 
Agreement, indeed, as has been shown, is not competent 
prove causation. The present case, however, is already knoy 
to be a case of causation, it being certain that the state | 
the body after death must somehow depend upon its state 
the time of death. We are therefore warranted in concludir 
that the single circumstance in which all the instances agre 
is the part of the antecedent which is the cause of th 
particular consequent. 
4thly. In proportion as the nutrition of muscles is in a TOC 
state, their irritability is high. This fact also rests on tl 
general evidence of the laws of physiology, grounded on mar 
familiar applications of the Method of Difference. Now, } 
the case of those who die from accident or violence, with the 
muscles in a good state of nutrition, the muscular irritabilit 
continues long after death, rigidity sets in late, and persis’ 
long without the putrefactive change. On the contrary, j 
cases of disease in which nutrition has been diminished for i 
long time before death, all these effects are reversed. Thee 
are the conditions of the Joint Method of Agreement an 
Difference. The cases of retarded and long continued rigidit’ 
here in question, agree only in being preceded by a high stat 
of nutrition of the muscles; the cases of rapid and_ brie 
rigidity agree only in being preceded by a low state of muscula 
nutrition ; a connexion is therefore inductively proved betwee: 
the degree of the nutrition, and the slowness and prolongatio: 
of the rigidity. : 
5thly. Convulsions, like exhausting exercise, but in | 
still greater degree, diminish the muscular irritability. Now 
when death follows violent and prolonged convulsions, as i 
tetanus, hydrophobia, some cases of cholera, and certail 
poisons, rigidity sets in very rapidly, and after a very brie! 
duration, gives place to putrefaction. This is another ex! 
ample of the Method of Agreement, of the same character wit 
No. 3. | 


| 
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6thly. The series of instances which we shall take last, is 
a more complex character, and requires a more minute 
alysis. 

It has long been observed that in some cases of death by 
htning, cadaveric rigidity either does not take place at all, 
is of such extremely brief duration as to escape notice, and 
tin these cases putrefaction is very rapid. In other cases, 
wever, the usual cadaveric rigidity appears. There must be 
me difference in the cause, to account for this difference in 
s effect. Now “death by lightning may be the result of, 
t, a syncope by fright, or in consequence of a direct or 
lex influence of lightning on the par vagum ; 2ndly, hemor- 
age in or around the brain, or in the lungs, the pericardium, 
.; 8rdly, concussion, or some other alteration in the brain ;” 
me of which phenomena have any known property capable of 
counting for the suppression, or almost suppression, of the 
daveric rigidity. But the cause of death may also be that 
e lightning produces “a violent convulsion of every muscle 
the body,” of which, if of sufficient intensity, the known 
ect would be that “muscular irritability ceases almost at 
ce.” If Dr. Brown-Séquard’s generalization is a true law, 
se will be the very cases in which rigidity is so much 
ridged as to escape notice; and the cases in which, on the 
intrary, rigidity takes place as usual, will be those in which 
3 stroke of lightning operates in some of the other modes 
uich have been enumerated. How, then, ‘is this brought to 
intest? By experiments not on lightning, which cannot be 
mmanded at pleasure, but on the same natural agency in a 
anageable form, that of artificial galvanism. Dr. Brown- 
quard galvanized the entire bodies of animals immediately 
er death. Galvanism cannot operate in any of the modes in 
lich the stroke of lightning may have operated, except the 
‘gle one of producing muscular convulsions. If, therefore, 
er the bodies have been galvanized, the duration of rigidity 
‘much shortened and putrefaction much accelerated, it 1s 
usonable to ascribe the same effects when produced by light- 
1g, to the property which galvanism shares with lightning, 
d not to those which it does not. Now this Dr. Brown- 
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Séquard found to be the fact. The galvanic experiment y 
tried with charges of very various degrees of strength ; and 1 
more powerful the charge, the shorter was found to be the dy 
tion of rigidity, and the more speedy and rapid the putrefactic 
In the experiment in which the charge was strongest, and { 
muscular irritability most promptly destroyed, the rigidity or 
lasted fifteen minutes. On the principle, therefore, of { 
Method of Concomitant Variations, it may be inferred that t 
duration of the rigidity depends on the degree of the irri 
bility ; and that if the charge had been as much stronger th 
Dr. Brown-Séquard’s strongest, as a stroke of lightning mi 
be stronger than any electric shock which we can produ 
artificially, the rigidity would have been shortened in a cori 
sponding ratio, and might have disappeared altogether. Tl 
conclusion having been arrived at, the case of an electric shoc 
whether natural or artificial, becomes an instance in additi' 
to all those already ascertained, of correspondence between t! 
irritability of the muscle and the duration of rigidity. “| 

All these instances are summed up in the following stat: 
ment :—‘‘ That when the degree of muscular irritability at t) 
time of death is considerable, either in consequence of a go¢ 
state of nutrition, as in persons who die in full health from f 
accidental cause, or in consequence of rest, as in cases | 
paralysis, or on account of the influence of cold, cadaver 
rigidity in all these cases sets in late and lasts long, and putr 
faction appears late, and progresses slowly :” but “ that whe 


fi 


the degree of muscular irritability at the time of death is sligh 
either in consequence of a bad state of nutrition, or of exhau 
tion from over-exertion, or from convulsions caused by disea‘ 
or poison, cadaveric rigidity sets in and ceases soon, al 
putrefaction appears and progresses quickly.” These fac} 
present, in all their completeness, the conditions of the Joi 
Method of Agreement and Difference. Early and brief rigidit 
takes place in cases which agree only in the circumstance of 
low state of muscular irritability. Rigidity begins late an 


; 


It follows that there is a connexion through causation betwee 
the degree of muscular irritability after death, and the tardine 
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| prolongation of the cadaveric rigidity. This investigation 
ces in astrong light the value and efficacy of the Joint 
thod. For, as we have already seen, the defect of that 
thod is, that like the Method of Agreement, of which it is 
y an improved form, it cannot prove causation. But in the 
sent case (as in one of the steps in the argument which led 
to it) causation is already proved ; since there could never 
any doubt that the rigidity altogether, and the putrefaction 
ich follows it, are caused by the fact of death: the obser- 
ions and experiments on which this rests are too familiar to 
d analysis, and fall under the Method of Difference. It 
ng, therefore, beyond doubt that the aggregate antecedent, 
death, is the actual cause of the whole train of consequents, 
atever of the circumstances attending the death can be 
wn to be followed in all its variations by variations in the 
ct under investigation, must be the particular feature of the 
| of death on which that effect depends. The degree of 
scular irritability at the time of death fulfils this condition. 
¢ only point that could be brought into question, would be 
ether the effect depended on the irritability itself, or on 
1ething which always accompanied the irritability : and this 
ibt is set at rest by establishing, as the instances do, that 
whatever cause the high or low irritability is produced, the 
et equally follows; and cannot, therefore, depend upon the 
ses of irritability, nor upon the other effects of those causes, 
‘ch are as various as the causes themselves ; but upon the 


Jability, solely. 


§ 5. The last two examples will have conveyed to any 
by whom they have been duly followed, so clear a concep- 
cof the use and practical management of three of the four 
hods of experimental inquiry, as to supersede the necessity 
ny further exemplification of them. The remaining method, 
sof Residues, not having found a place in any of the pre- 
ng investigations, I shall quote from Sir John Herschel 
e examples of that method, with the remarks by which 
7 are introduced. 

“It is by this process, in fact, that science, in its present 
anced state, is chiefly promoted. Most of the phenomena 
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which Nature presents are very complicated; and when 
effects of all known causes are estimated with exactness, ¢ 
subducted, the residual facts are constantly appearing in. 
form of phenomena altogether new, and leading to the m 
important conclusions. 

“For example: the return of the comet predicted by P 
fessor Encke, a great many times in succession, and 
general good agreement of its calculated with its’ obser 
place during any one of its periods of visibility, would lead 
to say that its gravitation towards the sun and planets is 1 
sole and sufficient cause of all the phenomena of its orbit 
motion: but when the effect of this cause is strictly calculai 
and subducted from the observed motion, there is found 
remain behind a residual phenomenon, which would never he 
been otherwise ascertained to exist, which is a small antici 
tion of the time of its reappearance, or a diminution of | 
periodic time, which cannot be accounted for by gravity, a 
whose cause is therefore to be inquired into. Such an anti 
pation would be caused by the resistance of a medium d 
seminated through the celestial regions; and as there are otl 
good reasons for believing this to be a vera causa,” (an actua 
existing antecedent,) “it has therefore been ascribed to su 
a resistance.* 

“M. Arago, having suspended a magnetic needle by asi 
thread, and set it in vibration, observed, that it came mu 
sooner to a state of rest when suspended over a plate of copp. 
than when no such plate was beneath it. Now, in ba 
cases there were two vere cause” (antecedents known 2 
exist) “why it should come at length to rest, viz. the resi? 
ance of the air, which opposes, and at length destroys, | 
motions performed in it; and the want of perfect mobility: 
the silk thread. But the effect of these causes being exac/ 
known by the observation made in the absence of the Copp) 
and being thus allowed for and subducted, a residual pher: 
menon appeared, in the fact that a retarding influence w 


* In his subsequent work, Outlines of Astronomy (§ 570), Sir Jc 


Herschel suggests another possible explanation of the acceleration of the revo 
tion of a comet, RI 
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rted by the copper itself; and this fact, once ascertained, 
adily led to the knowledge of an entirely new and unex- 
ted class of relations.” This example belongs, however, 
to the Method of Residues but to the Method of Differ- 
2, the law being ascertained by a direct comparison of 
results of two experiments, which differed in nothing but 
presence or absence of the plate of copper. ‘To have 
le it exemplify the Method of Residues, the effect of the 
stance of the air and that of the rigidity of the silk should 
e been calculated @ priori, from the laws obtained by sepa- 
and foregone experiments. 

“ Unexpected and peculiarly striking confirmations of 
ictive laws frequently occur in the form of residual phe- 
1ena, in the course of investigations of a widely different 
we from those which gave rise to the inductions them- 
es. A very elegant example may be cited in the unex- 
ied confirmation of the law of the development of heat in 
tic fluids by compression, which is afforded by the phe- 
vena of sound. The inquiry into the cause of sound had 
to conclusions respecting its mode of propagation, from 
ch its velocity in the air could be precisely calculated. 
calculations were performed ; but, when compared with 
, though the agreement was quite sufficient to show the 
eral correctness of the cause and mode of propagation 
gned, yet the whole velocity could not be shown to arise 
1 this theory. There was still a residual velocity to be 
vunted for, which placed dynamical philosophers for a 
) time in great dilemma. At length Laplace struck on 
happy idea, that this might arise from the heat developed 
ne act of that condensation which necessarily takes place 
very vibration by which sound is conveyed. The matter 
subjected to exact calculation, and the result was at once 
somplete explanation of the residual phenomenon, and a 
ing confirmation of the general law of the development 
vat by compression, under circumstances beyond artificial 
ation.” * 

Many of the new elements of chemistry have been 
ted in the investigation of residual phenomena. Thus 
edson discovered lithia by perceiving an excess of weight 
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in the sulphate produced from a small portion of what: 
considered as magnesia present in a mineral he had analys 
It is on this principle, too, that the small concentra 
residues of great operations in the arts are almost sure a. 
the lurking places of new chemical ingredients: witn 
iodine, brome, selenium, and the new metals accompanyi 
platina in the experiments of Wollaston and Tennant. ! 
was a happy lie. of Glauber to examine what everybo 
else threw away.’ | 

“Almost all the greatest discoveries in Astronomy,” 89 
the same author,t “have resulted from the consideration ' 
residual phenomena of a quantitative or numerical kind. a4 
It was thus that the grand discovery of the precession | 
the equinoxes resulted as a residual phenomenon, from t 
imperfect explanation of the return of the seasons by 
return of the sun to the same apparent place among t: 
fixed stars. Thus, also, aberration and nutation resulted | 
residual phenomena from that portion of the changes of t 
apparent places of the fixed stars which was left une 
counted for by precession. And thus again the appare: 
proper motions of the stars are the observed residues | 
their apparent movements outstanding and unaccounted t 
by strict calculation of the effects of precession, nutation, at 
aberration. The nearest approach which human theorr 
can make to perfection is to diminish this residue, this cap! 
mortuum of observation, as it may be considered, as much 
practicable, and, if possible, to reduce it to nothing, eith: 
by showing that something has been neglected in our estim 
tion of known causes, or by reasoning upon it as a new fat 
and on the principle of the paiaioe philosophy ascendil 
from the effect to its cause or causes.’ 

The disturbing effects mutually produced by the earl 
and planets upon each other's motions were first brought + 
light as residual phenomena, by the difference which appeart 
between the observed places of those bodies, and the placi 
calculated on a consideration solely of their gravitatic 


* Discourse, pp. 156-8, and 171. t+ Outlines of Astronomy, § 856. { 
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yards the sun. It was this which determined astronomers 
consider the law of gravitation as obtaining between 
bodies whatever, and therefore between all particles of 
tter; their first tendency having been to regard it as a 
ce acting only between each planet or satellite and the 
tral body to whose system it belonged. Again, the 
astrophists, in geology, be their opinion right or wrong, 
port it on the plea, that after the effect of all causes 
w in operation has been allowed for, there remains in the 
sting constitution of the earth a large residue of facts, 
wing the existence at former periods either of other forces, 
of the same forces in a much greater degree of intensity. 
-add one more example: those who assert, what no one 
s ever shown any real ground for believing, that there is 
one human individual, one sex, or one race of mankind 
er another, an inherent and inexplicable superiority in 
mtal faculties, could only substantiate their proposition by 
otracting from the differences of intellect which we in fact 
», all that can be traced by known laws either to the ascer- 
ned differences of physical organization, or to the dif- 
ences which have existed in the outward circumstances in 
ich the subjects of the comparison have hitherto been 
wed. What these causes might fail to account for, would 
astitute a residual phenomenon, which and which alone 
uld be evidence of an ulterior original distinction, and 
+ measure of its amount. But the assertors of such sup- 
sed differences have not provided themselves with these 
ecary logical conditions of the establishment of their 
strine. 

‘The spirit of the Method of Residues being, it is hoped, 
ficiently intelligible from these examples, and the other 
lee methods having already been so fully exemplified, we 
iy here close our exposition of the four methods, considered 
employed in the investigation of the simpler and more 
mentary order of the combinations of phenomena. 


'§ 6. Dr. Whewell has expressed a very unfavourable 
nion of the utility of the Four Methods, as well as of the 
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aptness of the examples by which I have attempted to ill 
trate them. His words are these :—* ) 

“Upon these methods, the obvious thing to remark 
that they take for granted the very thing which is m 
difficult to discover, the reduction of the phenomena 
formule such as are here presented to us. When we hy 
any set of complex facts offered to us; for instance, th 
which were offered in the cases of discovery which [I he 
mentioned,—the facts of the planetary paths, of fall 
bodies, of refracted rays, of cosmical motions, of chemi 
analysis ; and when, in any of these cases, we would diseae 
the law of nature which governs them, or, if any one choos 
so to term it, the feature in which all the cases agree, whe 
are we to look for our A, B, ©, and a,b,c? Nature do 
not present to us the cases in this form; and how are we 
reduce them to this form? You say, when we find the cor 
bination of A B O with a be and ABD with abd, the 
we may draw our inference. Granted: but when and whe 
are we to find such combinations? Even now that the di 
coveries are made, who will point out to us what are tl 
A, B, C, and a, b, ¢ elements of the cases which have ju 
been enumerated ? Who will tell us which of the methoc 
of inquiry those historically real and successful inquiric 
exemplify? Who will carry these formule through th 
history of the sciences, as they have really grown up; an| 
show us that these four methods have been operative in thei 
formation; or that any light is thrown upon the steps ¢ 
their progress by reference to these formule 2” | 

He adds that, in this work, the methods have not bee 
applied “to a large body of conspicuous and undoubted ex 
amples of discovery, extending along the whole history 0 
science ;’ which ought to have been done in order that th 
methods might be shown to possess the “ advantage’ (whicl 
he claims as belonging to his own) of being those “ by whiel 
all great discoveries in science have really been made,’= 
(p. 277:) | 


* Philosophy of Discovery, pp. 268, 264, 
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There is a striking similarity between the objections here 
de against Canons of Induction, and what was alleged, in 
last century, by as able men as Dr. Whewell, against the 
nowledged Canon of Ratiocination. Those who protested 
inst the Aristotelian Logic said of the Syllogism, what 
Whewell says of the Inductive Methods, that it “ takes 
granted the very thing which is most difficult to discover, 
reduction of the argument to formule such as are here 
sented to us.” The grand difficulty, they said, is to obtain 
r syllogism, not to judge of its correctness when obtained. 
the matter of fact, both they and Dr. Whewell are right. 
greatest difficulty in both cases is first that of obtaining 
evidence, and next, of reducing it to the form which tests 
conclusiveness. But if we try to reduce it without know- 
to what, we are not likely to make much progress. It is 
ore difficult thing to solve a geometrical problem, than to 
ge whether a proposed solution is correct: but if people 
e not able to judge of the solution when found, they would 
2 little chance of finding it. And it cannot be pretended 
ito judge of an induction when found, is perfectly easy, is 
ing for which aids and instruments are superfluous ; for 
neous inductions, false inferences from experience, are quite 
ommon, on some subjects much commoner, than true ones. 
business of Inductive Logic is to provide rules and models 
th as the Syllogism and its rules are for ratiocination) to 
sh if inductive arguments conform, those arguments are 
slusive, and not otherwise. This is what the Four 
hods profess to be, and what I believe they are universally 
sidered to be by experimental philosophers, who had prac- 
| all of them long before any one sought to reduce the 
tice to theory. 

The assailants of the Syllogism had also anticipated Dr. 
jwell in the other branch of his argument. ‘hey said . 
| no discoveries were ever made by syllogism; and Dr. 
well says, or seems to say, that none were ever made by 
four Methods of Induction. To the former objectors, 
tbishop Whately very pertinently answered, that their 
ment, if good at all, was good against the reasoning pro- 


een 
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cess altogether ; for whatever cannot be reduced to syllogis 
is not reasoning. And Dr. Whewell’s argument, if good. 
all, is good against all inferences from experience. In say: 
that no discoveries were ever made by the four Methods, 
affirms that none were ever made by observation and expr 
ment; for assuredly if any were, it was by processes reduci 
to one or other of those methods. 
This difference between us accounts for the dissatisfact 
which my examples give him; for I did not select them Ww 
a view to satisfy any one who required to be convinced #) 
observation and experiment are modes of acquiring knowled; 
I confess that in the choice of them I thought only of ill 
tration, and of facilitating the conception of the Methods : 
concrete instances. If it had been my object to justify 
processes themselves as means of investigation, there wor 
have been no need to look far off, or make use of recondite, 
complicated instances. As a specimen of a truth ascertain 
by the Method of Agreement, I might have chosen the pi 
position “Dogs bark.” This dog, and that dog, and { 
other dog, answer to ABC, ADE,AFG. The circu: 
stance of being a dog, answers to A. Barking answers to. 
As a truth made known by the Method of Difference, “ Fy 
burns” might have sufficed. Before I touch the fire I am u} 
burnt; this is B C; I touch it, and am burnt; this is A 4 
aBC. 
Such familiar experimental processes are not regarded | 
inductions by Dr. Whewell; but they are perfectly hom; 
geneous with those by which, even on his own showing, t 
pyramid of science is supplied with its base. In vain he ¢ 
tempts to escape from this truth by laying the most arbitt 
restrictions on the choice of examples admissible as instane 
of Induction: they must neither be such as are still matter 
discussion (p. 265), nor must any of them be drawn fra 
mental and social subjects (p. 269), nor from ordinary obse 
vation and practical life (pp. 241—247). They must | 
taken exclusively from the generalizations by which scientil 
thinkers have ascended to great and comprehensive laws» 
natural phenomena. Now-it is seldom possible, in these con 
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cated inquiries, to go much beyond the initial steps, without 
ling in the instrument of Deduction, and the temporary 
of hypotheses; as I myself, in common with Dr. Whewell, 
fe maintained against the purely empirical school. Since 
refore such cases could not conveniently be selected to il- 
trate the principles of mere observation and experiment, 
. Whewell is misled by their absence into representing 
Experimental Methods as serving no purpose in scientific 
estigation ; forgetting that if those methods had not sup- 
ad the first generalizations, there would have been no mate- 
is for his own conception of Induction to work upon. 

His challenge, however, to point out which of the four 
thods are exemplified in certain important cases of scientific 
Uiry, is easily answered. “The planetary paths,” as far as 
y are a case of induction at all,* fall under the Method of 
reement. The law of “ falling bodies,” namely that they 
eribe spaces proportional to the squares of the times, was 
torically a deduction from the first law of motion ; but the 
yeriments by which it was verified, and by which it might 
7e been discovered, were examples of the Method of Agree- 
nt; and the apparent variation from the true law, caused 
the resistance of the air, was cleared up by experiments 
vacuo, constituting an application of the Method of Dif- 
mce. The law of “refracted rays” (the’ constancy of the 
0 between the sines of incidence and of refraction for each 
acting substance) was ascertained by direct measurement, 
therefore by the Method of Agreement. The “ cosmical 
ions” were determined by highly complex processes of 
aght, in which Deduction was predominant, but the 
shods of Agreement and of Concomitant Variations had a 
part in establishing the empirical laws. Every case 
iout exception of “ chemical analysis” constitutes a well- 
ked example of the Method of Difference. To any one 
ainted with the subjects—to Dr. Whewell himself, there 
1d not be the smallest difficulty in setting out “the A BC 
‘a bc elements” of these cases. 


* See, on this point, the second chapter of the present Book. 
OL, I. 3] 


| 

4.32 INDUCTION. | 
If discoveries are ever made by observation and experimer 
without Deduction, the four methods are methods of discovery 
but even if they were not methods of discovery, it would N¢ 
be the less true that they are the sole methods of Proof; an 
in that character, even the results of Deduction are amenab] 
to them. The great generalizations which begin as Hyp 
theses, must end by being proved, and are in reality (as wi 
be shown hereafter) proved, by the Four Methods. Now iti 
with Proof, as such, that Logic is principally concerned. Thi 
distinction has indeed no chance of finding favour wit 
Dr. Whewell ; for it is the peculiarity of his system, not ¢ 
recognise, in cases of Induction, any necessity for proof. TI. 
after assuming an hypothesis and carefully collating it wit 
facts, nothing is brought to light inconsistent with it, that is 
if experience does not disprove it, he is content: at leas 
until a simpler hypothesis, equally consistent with experience 
presents itself. If this be Induction, doubtless there is n 
necessity for the four methods. But to suppose that it is sc 
appears to me a radical misconception of the nature of th 
evidence of physical truths. | 
So real and practical is the need of a test for induction 
similar to the syllogistic test of ratiocination, that inference 
which bid defiance to the most elementary notions of inductiv 
logic are put forth without misgiving by persons eminent 11 
physical science, as soun as they are off the ground on whicl 
they are conversant with the facts, and not reduced to judg) 
only by the arguments ; and as for educated persons in gene 
ral, it may be doubted if they are better judges of a good 0 
a bad induction than they were before Bacon wrote. Thi 
improvement in the results of thinking has seldom extende 
to the processes ; or has reached, if any process, that of inves 
tigation only, not that of proof. A knowledge of many law 
of nature has doubtless been arrived at, by framing hypothesei 
and finding that the facts corresponded to them; and man} 
errors have been got rid of by coming to a knowledge of fact! 
which were inconsistent with them, but not by discovering 
that the mode of thought which led to the errors was itsel 
faulty, and might have been known to be such independentl) 
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the facts which disproved the specific conclusion. Hence 
is, that while the thoughts of mankind have on many sub- 
ts worked themselves practically right, the thinking power 
mains as weak as ever: and on all subjects on which the 
sts which would check the result are not accessible, as in 
vat relates to the invisible world, and even, as has been seen 
ely, to the visible world of the planetary regions, men of 
e greatest scientific acquirements argue as pitiably as the 
rest ignoramus. For though they have made many sound 
ductions, they have not learnt from them (and Dr. Whewell 
inks there is no necessity that they should learn) the prin- 
oles of inductive evidence. 


31—2 


CHAPTER X. 


OF PLURALITY OF CAUSES; AND OF THE INTERMIXTUE 
OF EFFECTS. 


§ 1. Iw the preceding exposition of the four methods 
observation and experiment, by which we contrive to disti 
guish among a mass of coexistent phenomena the particul 
effect due to a given cause, or the particular cause which ga 
birth to a given effect; it has been necessary to suppose, 
the first instance, for the sake of simplification, that this an 
lytical operation is encumbered by no other difficulties thi 
what are essentially inherent in its nature; and to represe 
to ourselves, therefore, every effect, on the one hand as co 
nected exclusively with a single cause, and on the other hai 
as incapable of being mixed and confounded with any on 
coexistent effect. We have regarded a b ¢ de, the agerega 
of the phenomena existing at any moment, as consisting 
dissimilar facts, a, b, c, d, and e, for each of which one, a 
only one, cause needs be souete the difficulty being only th 
of singling out this one cause from the multitude of antec 
dent circumstances, A, B, C, D, and E. The cause inde 
may not be simple; it may consist of an assemblage of co! 
ditions; but we have supposed that there was only ot 
possible assemblage of conditions, from which the given effe 
could result. | 

If such were the fact, it would be comparatively an ea! 
task to investigate the laws of nature. But the suppositi¢ 
does not hold, in either of its parts. In the first place, it | 
not true that the same phenomenon is always produced l 
the same cause: the effect a may sometimes arise from - 
sometimes from B. And, secondly, the effects of diffe 
causes are often not dissimilar, but homogeneous, and marke 
out by no assignable boundaries from one another: A and | 
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y produce not a and 3b, but different portions of an effect a. 
e obscurity and difficulty of the investigation of the laws of 
nomena is singularly increased by the necessity of adverting 
these two circumstances; Intermixture of Effects, and Plu- 
ity of Causes. To the latter, being the simpler of the two 
siderations, we shall first direct our attention. 

It is not true, then, that one effect must be connected with 
ly one cause, or assemblage of conditions; that each phe- 
menon can be produced only in one way. There are often 
eral independent modes in which the same phenomenon 
ild have originated. One fact may be the consequent in 
eral invariable seyuences; it may follow, with equal uni- 
mity, any one of several antecedents, or collections of ante- 
lents. Many causes may produce motion: many causes 
wy produce some kinds of sensation: many causes may pro- 
ce death. A given effect may really be produced by a 
tain cause, and yet be perfectly capable of being produced 
thout it. 


§ 2. One of the principal consequences of this fact of 
urality of Causes is, to render the first of the inductive 
thods, that of Agreement, uncertain. To illustrate that 
sthod, we supposed two instances, A B C followed by a be, 
dA DE followed by ade. From these instances it might 
parently be concluded that A is an invariable antecedent of a, 
d even that it is the unconditional invariable antecedent, or 
ase, if we could be sure that there is no other antecedent 
mmon to the two cases. That this difficulty may not stand 
the way, let us suppose the two cases positively ascertained 
have no antecedent in common except A. The moment, 
weyer, that we let in the possibility of a plurality of causes, 
» conclusion fails. For it involves a tacit supposition, that 
must have been produced in both instances by the same 
ase. If there can possibly have been two causes, those two 
y, for example, be C and E: the one may have been the 
ise of a in the former of the instances, the other in the 
ter, A having no influence in either case. 

Suppose, for example, that two great artists, or great philo- 
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sophers, that two extremely selfish, or extremely genero 
characters, were compared together as to the circumstances 
their education and history, and the two cases were found : 
agree only in one circumstance: would it follow that this o1 
circumstance was the cause of the quality which characterize 
both those individuals? Not at all; for the causes which ma 
produce any type of character are innumerable; and the tw 
persons might equally have agreed in their character, thoug 
there had been no manner of resemblance in their previou 
history. | 
This, therefore, is a characteristic imperfection of th 
Method of Agreement; from which imperfection the Metho 
of Difference is free. For if we have two instances, A B ( 
and B ©, of which B C gives b c, and A being added convert 
it into a b ¢, it is certain that in this instance at least, A wa 
either the cause of a, or an indispensable portion of its cause 
even though the cause which produces it in other instance 
may be altogether different. Plurality of Causes, therefore 
not only does not diminish the reliance due to the Method o 
Difference, but does not even render a greater number of obser 
vations or experiments necessary: two instances, the on 
positive and the other negative, are still sufficient for the mos: 
complete and rigorous induction. Not so, however, with thi 
Method of Agreement. The conclusions which that yields 
when the number of instances compared is small, are of nV 
real value, except as, in the character of suggestions, they ma} 
lead either to experiments bringing them to the test of thi 
Method of Difference, or to reasonings which may explain a 
verify them deductively. | 
It is only when the instances, being indefinitely multiplie 
and varied, continue to suggest the same result, that this re’ 
sult acquires any high degree of independent value. If ther 
are but two instances, A B C and A D E, though thes 
instances have no antecedent in common except A, yet as m4 
effect may possibly have been produced in the two cases bj 
different causes, the result is at most only a slight probability 
in favour of A; there may be causation, but it is almost 
equally probable ihn there was only a coincidence. But the 
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ener we repeat the observation, varying the circumstances, 
» more we advance towards a solution of this doubt. For 
vetry AF G,AHK, &c., all unlike one another except 
containing the circumstance A, and if we find the effect a 
ering into the result in all these cases, we must suppose 
e of two things, either that it is caused by A, or that it has as 
ny different causes as there are instances. With each addi- 
n, therefore, to the number of instances, the presumption 1s 
engthened in favour of A. The inquirer, of course, will not 
glect, if an opportunity present itself, to exclude A from 
né one of these combinations, from A H K for instance, and 
trying H K separately, appeal to the Method of Difference 
aid of the Method of Agreement. By the Method of Dif- 
ence alone can it be ascertained that A is the cause of a; 
t that it is either the cause, or another effect of the same cause, 
iy be placed beyond any reasonable doubt by the Method of 
‘reement, provided the instances are very numerous, as well 
sufficiently various. 

After how great a multiplication, then, of varied instances, 
‘agreeing in no other antecedent except A, is the supposition 
a plurality of causes sufficiently rebutted, and the conclu- 
n that a is connected with A divested of the characteristic 
perfection, and reduced to a virtual certainty? This is a 
estion which we cannot be exempted from answering: but 
+ consideration of it belongs to what is called the Theory of 
obability, which will form the subject of a chapter hereafter. 
is seen, however, at once, that the conclusion does amount 
a practical certainty after a sufficient number of instances, 
1 that the method, therefore, is not radically vitiated by the 
aracteristic imperfection. The result of these considerations 
only, in the first place, to point out a new source of infe- 
rity in the Method of Agreement as compared with other 
ides of investigation, and new reasons for never resting con- 
ited with the results obtained by it, without attempting to 
hfirm them either by the Method of Difference, or by con- 
sting them deductively with some law or laws already ascer- 
ed by that superior method. And, in the second place, 
learn from this the true theory of the value of mere number 
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of instances in inductive inquiry. The Plurality of Causes! 
the only reason why mere number is of any importance. Ti 
tendency of unscientific inquirers is to rely too much ¢ 
number, without analysing the instances; without lookir 


i 


closely enough into their nature, to ascertain what circun 


stances are or are not eliminated by means of them. Mo. 
people hold their conclusions with a degree of assurance pre 
portioned to the mere mass of the experience on which the 
appear to rest; not considering that by the addition of i 
stances to instances, all of the same kind, that is, differin, 
from one another only in points already recognised as imme 
terial, nothing whatever is added to the evidence of the cor, 
clusion. A single instance eliminating some antecedent whic 
existed in all the other cases, is of more value than the greates 
multitude of instances which are reckoned by their numbe 
alone. It is necessary, no doubt, to assure ourselves, b 
repetition of the observation or experiment, that no error ha 
been committed concerning the individual facts observed ; an! 
until we have assured ourselves of this, instead of varying th 
circumstances, we cannot too scrupulously repeat the sam| 
experiment or observation without any change. But whei 
once this assurance has been obtained, the multiplication a 
instances which do not exclude any more circumstances i) 
entirely useless, provided there have been already enough ti 
exclude the supposition of Plurality of Causes. a 
It is of importance to remark, that the peculiar modifica 
tion of the Method of Agreement, which, as partaking in some 
degree of the nature of the Method of Difference, I have callec 
the Joint Method of Agreement and Difference, is not affectet 
by the characteristic imperfection now pointed out. F or, it 
the joint method, it is supposed not only that the instances iz 
which @ is, agree only in containing A, but also that the 
instances in which a is not, agree only in not containing A, 
Now, if this be so, A must be not only the cause of a, but the 
only possible cause: for if there were another, as for example 
B, then in the instances in which a is not, B must have been| 
absent as well as A, and it would not be true that these 
instances agree only in not containing A. This, therefore, 
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stitutes an immense advantage of the joint method over 
simple Method of Agreement. It may seem, indeed, that 
advantage does not belong so much to the joint method, 
to one of its two premises, (if they may be so called,) the 
sative premise. The Method of Agreement, when applied 
negative instances, or those in which a phenomenon does 
ttake place, is certainly free from the characteristic imper- 
tion which affects it in the affirmative case. The negative 
mise, it might therefore be supposed, could be worked as a 
iple case of the Method of Agreement, without requiring 
affirmative premise to be joined with it. But though this 
true in principle, it is generally altogether impossible to 
rk the Method of Agreement by negative instances without 
sitive ones: it is so much more difficult to exhaust the field 
negation than that of affirmation. For instance, let the 
xstion be, what is the cause of the transparency of bodies; 
h what prospect of success could we set ourselves to inquire 
actly in what the multifarious substances which are not 
nsparent, agree? But we might hope much sooner to 
ze some point of resemblance among the comparatively few 
| definite species of objects which are transparent ; and this 
ng attained, we should quite naturally be put upon examin- 
whether the absence of this one circumstance be not pre- 
sly the point in which all opaque substances will be found 
resemble. 
The Joint Method of Agreement and Difference, therefore, 
as I have otherwise called it, the Indirect Method of Differ- 
e (because, like the Method of Difference properly so called, 
roceeds by ascertaining how and in what the cases where 
phenomenon is present, differ from those in which it is 
ent) is, after the Direct Method of Difference, the most 
yerful of the remaining instruments of inductive investiga- 
1; and in the sciences which depend on pure observation, 
1 little or no aid from experiment, this method, so well ex- 
ified in the speculation on the cause of dew, is the primary 
ource, so far as direct appeals to experience are concerned. 


§ 8. We have thus far treated Plurality of Causes only as 
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a possible supposition, which, until removed, renders our indt 
tions uncertain, and have only considered by what means, whe 
the plurality does not really exist, we may be enabled to d 
prove it. But we must also consider it as a case actual 
occurring in nature, and which, as often as it does occur, 0 
methods of induction ought to be capable of ascertaining a 
establishing. For this, however, there is required no peculi 
method. When an effect is really producible by two or mc 
causes, the process for detecting them is in no way differe 
from that by which we discover single causes. They m 
(first) be discovered as separate sequences, by separate sets | 
instances. One set of observations or experiments shows th 
the sun is a cause of heat, another that friction is a source. 
it, another that percussion, another that electricity, anoth. 
that chemical action is such a source. Or (secondly) tl 
plurality may come to light in the course of collating, 
number of instances, when we attempt to find some circun 
stance in which they all agree, and fail in doing so. We fin 
it impossible to trace, in all the cases in which the effect | 
met with, any common circumstance. We find that we ca 
eliminate all the antecedents ; that no one of them is presel 
in all the instances, no one of them indispensable to the effec 
On closer scrutiny, however, it appears that though no one; 
always present, one or other of several always is. If, on fu; 
ther analysis, we can detect in these any common element, W 
may be able to ascend from them to some one cause which j 
the really operative circumstance in them all. Thus it is no. 
thought that in the production of heat by friction, percussior 
chemical action, &c., the ultimate source is one and th 
same. But if (as continually happens) we cannot take thi, 
ulterior step, the different antecedents must be set dow 


provisionally as distinct causes, each sufficient of itself i 
i 


produce the effect. 

We here close our remarks on the Plurality of Causes, an, 
proceed to the still more peculiar and more complex case 0 
the Intermixture of Effects, and the interference of cause 
with one another: a case constituting the principal part 
the complication and difficulty of the study of nature; am 
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h which the four only possible methods of directly induc- 
, investigation by observation and experiment, are for the 
st part, as will appear presently, quite unequal to cope. 
e instrument of Deduction alone is adequate to unravel the 
aplexities proceeding from this source ; and the four 
thods have little more in their power than to supply pre- 
ses for, and a verification of, our deductions. 


§ 4. A concurrence of two or more causes, not separately 
ducing each its own effect, but interfering with or modify- 
the effects of one another, takes place, as has already 
n explained, in two different ways. In the one, which is 
mplified by the joint operation of different forces in 
chanics, the separate effects of all the causes continue to 
produced, but are compounded: with one another, and dis- 
year in one total. In the other, illustrated by the case of 
smical action, the separate effects cease entirely, and are 
‘ceeded by phenomena altogether different, and governed by 
erent laws. 

Of these cases the former is by far the more frequent, and 
scase it is which, for the most part, eludes the grasp of 
‘experimental methods. The other and exceptional case is 
entially amenable to them. When the laws of the original 
‘nts cease entirely, and a phenomenon makes its appearance, 
‘ch, with reference to those laws, is quite heterogeneous ; 
en, for example, two gaseous substances, hydrogen and 
‘gen, on being brought together, throw off their peculiar 
‘perties, and produce the substance called water; in such 
es the new fact may be subjected to experimental inquiry, 
any other phenomenon; and the elements which are said 
sompose it may be considered as the mere agents of its 
duction; the conditions on which it depends, the facts 
ch make up its cause. 

The effects of the new phenomenon, the properties of water, 
instance, are as easily found by experiment as the effects 
ay other cause. But to discover the cause of it, that is, 
‘particular conjunction of agents from which it results, 1s 
n difficult enough. In the first place, the origin and 
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actual production of the phenomenon are most frequently | 
accessible to our observation. If we could not have learr] 
the composition of water until we found instances in which | 
was actually produced from oxygen and hydrogen, we shot} 
have been forced to wait until the casual thought struck son; 
one of passing an electric spark through a mixture of the t) 
gases, or inserting a lighted taper into it, merely to try wit 
would happen. Besides, many substances, though they ¢} 
be analysed, cannot by any known artificial means be recor, 
pounded. Further, even if we could have ascertained, by ty 
Method of Agreement, that oxygen and hydrogen were ba 
present when water is produced, no experimentation on onl 
and hydrogen separately, no knowledge of their laws, coul 
have enabled us deductively to infer that they would produ: 
water. We require a specific experiment on the two col; 
bined. : 
Under these difficulties, we should generally have be) 
indebted for our knowledge of the causes of this class of effec, 
not to any inquiry directed specifically towards that end, bi 
either to accident, or to the gradual progress of experiment: 
tion on the different combinations of which the produc) 
agents are susceptible; if it were not for a peculiarity belon) 
ing to effects of this description, that they often, under so1) 
particular combination of circumstances, reproduce the 
causes. If water results from the juxtaposition of hydrog, 
and oxygen whenever this can be made sufficiently close ail 
intimate, so, on the other hand, if water itself be placed 
certain situations, hydrogen and oxygen are reproduced fro 
it: an abrupt termination is put to the new laws, and tl 
agents reappear separately with their own properties as | 
first. What is called chemical analysis is the process | 
searching for the causes of a phenomenon among its effect | 
or rather among the effects produced by the action of sol 
other causes upon it. 
‘Lavoisier, by heating mercury to a high temperature in 2 
close vessel containing air, found that the mercury increas\| 
in weight, and became what was then called red precipitat : 
while the air, on being examined after the experiment, pro ve | 
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“have lost weight, and to have become incapable of sup- 
rting life or combustion. When red precipitate was ex- 
sed to a still greater heat, it became mercury again, and 
ve off a gas which did support life and flame. Thus the 
ents which by their combination produced red precipitate, 
mely the mercury and the gas, reappear as effects resulting 
m that precipitate when acted upon by heat. So, if we 
compose water by means of iron filings, we produce two 
fects, rust and hydrogen: now rust is already known by 
periments upon the component substances, to be an effect 
the union of iron and oxygen: the iron we ourselves supplied, 
r the oxygen must have been produced from the water. 
je result therefore is that water has disappeared, and hydro- 
n and oxygen have appeared in its stead: or in other words, 
2 original laws of these gaseous agents, which had been 
spended by the superinduction of the new laws called the 
operties of water, have again started into existence, and the 
‘ses of water are found among its effects. 

Where two phenomena, between the laws or properties of 
ich considered in themselves no connexion can be traced, 
» thus reciprocally cause and effect, each capable in its turn 
being produced from the other, and each, when it produces 
» other, ceasing itself to exist (as water is produced from 
ygen and hydrogen, and oxygen and hydrogen are repro- 
ced from water) ; this causation of the two phenomena by 
2 another, each being generated by the other's destruction, 
roperly transformation. The idea of chemical composition 
an idea of transformation, but of a transformation which is 
complete ; since we consider the oxygen and hydrogen to be 
‘sent in the water as oxygen and hydrogen, and capable of 
ng discovered in it if our senses were sufficiently keen: a 
yposition (for it is no more) grounded solely on the fact, 
4 the weight of the water is the sum of the separate 
ghts of the two ingredients. If there had not been this 
eption to the entire disappearance, in the compound, of the 
3 of the separate ingredients; if the combined agents had 
,, in this one particular of weight, preserved their own laws, 
1 produced a joint result equal to the sum of their separate 


: 
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results; we should never, probably, have had the notion n 
iiplied by the words chemical composition: and, in the fa 
of water produced from hydrogen and oxygen, and hydrog 
and oxygen produced from water, as the transformation | 
have been complete, we should have seen only a transformatii 

The very promising generalization now commonly kno} 
as the Conservation or Persistence of Force, bears a close rese 
blance to what the conception of chemical composition oa 
become, if divested of the one circumstance which now d 
tinguishes it from simple transformation. It has long be 
known that heat is capable of producing dldetrioig a 
electricity heat; that mechanical motion in numerous cai 
produces and is produced by them both; and so of all otl 
physical forces. It has of late become the general belief 
scientific inquirers that mechanical force, electricity, magne 


heat, light, and chemical action (to which has subsequen' 
been added vital action) are not so much causes of 0 
another as convertible into one another; and they are ni 
generally spoken of as forms of one and the same fori 
varying only in its manifestations. This doctrine m’ 
be admitted, without by any means implying that Foi! 
is a real entity, a Thing in itself, distinct from all | 
phenomenal manifestations to our organs. Supposing t 
doctrine true, the several kinds of phenomena which it ide) 
tifies in respect of their origin would nevertheless remain diff 
rent facts; facts which would be causes of one another 
reciprocally causes and effects, which is the first element in t| 
form of causation properly called transformation. What tl 
doctrine contains more than this, is, that in each of these cas 
of reciprocal causation, the causes are reproduced witho 
alteration in quantity. This is what takes place in the tram 
formations of matter: when water has been converted im 


| 
hydrogen and oxygen, these can be reconverted into precise. 
the same quantity of water from which they were produce 
To establish a corresponding law in regard to Force, it has | 
be proved that heat is capable of being converted into ele 
tricity, electricity into chemical action, chemical action int 
mechanical force, and mechanical force back again into #l 
exact quantity of heat which was originally expended ; and $ 
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ough all the interchanges. Were this proved, it would 
ablish what constitutes transformation, as distinguished from 
simple fact of reciprocal causation. The fact in issue is 
ply the quantitative equivalence of all these natural agencies ; 
sreby a given quantity of any one is convertible into, and 
archangeable with, a given, and always the same, quantity of 
other: this, no less, but also no more. It cannot yet be 
1 that the law has been fully proved of any case, except 
t of interchange between heat and mechanical motion. It 
s seem to be ascertained, not only that these two are con- 
tible into each other, but that after any number of con- 
sions the original quantities reappear without addition or 
unution, like the original quantities of hydrogen and 
ygen after passing through the condition of water. If the 
1e thing comes to be proved true of all the other forces, in rela- 
1 to these two and to one another, the law of Conservation 
| be established; and it will be a legitimate mode of 
essing the fact, to speak of Force, as we already speak of 
tter, as indestructible. But Force will not the less remain, 
the philosopher, a mere abstraction of the mind. All that 
| have been proved is, that in the phenomena of Nature, 
hing actually ceases without generating a calculable, and 
ays the same, quantity of some other natural phenomenon, 
ch again, when it ceases, will in its turn either generate a cal- 
able, and always the same, quantity of some third phe- 
qenon, or reproduce the original quantity of the first. 
Tn these cases, where the heteropathic effect (as we called 
1a former chapter)* is but a transformation of its cause, or 
ther words, where the effect and its cause are reciprocally 
a, and mutually convertible into each other; the problem 
nding the cause resolves itself into the far easier one of find- 
an effect, which is the kind of inquiry that admits of being 
secuted by direct experiment. But there are other cases of 
‘ropathic effects to which this mode of investigation is not 
licable. Take, for instance, the heteropathic laws of mind ; 
portion of the phenomena of our mental nature which are 
ogous to chemical rather than to dynamical phenomena ; 


i 


* Ante, ch. vii. § 1. 
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as when a complex passion is formed by the coalition of | 
elementary impulses, or a complex emotion by several sim| 
pleasures or pains, of which it is the result without being | 
aggregate, or in any respect homogeneous with them. 1 
product, in these cases, is generated by its various factors ; I 
the factors cannot be reproduced from the product ; just 
a youth can grow into an old man, but an old man canii 
grow into a youth. We cannot ascertain from what sim’ 
feelings any of our complex states of mind are generated, 
we ascertain the ingredients of a chemical compound, 
making it, in its turn, generate them. We can only, the: 
fore, discover these laws by the slow process of studying 4 
simple feelings themselves, and ascertaining synthetically, ) 
experimenting on the various combinations of which they : 
susceptible, what they, by their mutual action upon one anoth, 
are capable of generating. 
: 
§ 5. It might have been supposed that the other, al 
apparently simpler variety of the mutual interference of caus, 
where each cause continues to produce its own proper efit 
according to the same laws to which it conforms in its separa 
state, would have presented fewer difficulties to the inductit 
inquirer than that of which we have just finished the co! 
sideration. It presents, however, so far as direct inductil| 
apart from deduction is concerned, infinitely greater dif 
culties. When a concurrence of causes gives rise to and 
effect, bearing no relation to the separate effects of tho! 
causes, the resulting phenomenon stands forth undisguase 
inviting attention to its peculiarity, and presenting no obsta¢ 
to our recognising its presence or absence among any numb 
of surrounding phenomena. It admits therefore of being easi 
brought under the canons of Induction, provided instances Ci 
be obtained such as those canons require: and the non-oceul 
rence of such instances, or the want of means to produce the 
artificially, is the real and only difficulty in such investig 
tions ; a difficulty not logical, but in some sort physical. It 
otherwise with cases of what, in a preceding chapter, has bee 
denominated the Composition of Causes. There, the effe 


INTERMIXTURE OF EFFECTS. 497 


e separate causes do not terminate and give place to others, 
ereby ceasing to form any part of the phenomenon to be 
vestigated ; on the contrary, they still take place, but are 
termingled with, and disguised by, the homogeneous and 
osely allied effects of other causes. They are no longer 
b, c, d, e, existing side by side, and continuing to be sepa- 
tely discernible ; they are+a,—a, 3 b,—b, 2 b, &c., some 
‘which cancel one another, while many others do not appear 
stinguishably, but merge in one sum: forming altogether 
result, between which and the causes whereby it was pro- 
iced there is often an insurmountable difficulty in tracing by 
servation any fixed relation whatever. 

The general idea of the Composition of Causes has been 
an to be, that though two or more laws interfere with one 
other, and apparently frustrate or modify one another's 
eration, yet in reality all are fulfilled, the collective effect 
ing the exact sum of the effects of the causes taken sepa- 
ely. A familiar instance is that of a body kept in equili- 
‘um by two equal and contrary forces. One of the forces 
acting alone would carry the body in a given time a certain 
tance to the west, the other if acting alone would carry it 
actly as far towards the east ; and the result is the same as 
t had been first carried to the west as far as the one force 
uld carry it, and then back towards the east as far as the 
er would carry it, that is, precisely the same distance; 
ng ultimately left where it was found at first. 

All laws of causation are liable to be in this manner 
mteracted, and seemingly frustrated, by coming into con- 
it with other laws, the separate result of which is opposite 
theirs, or more or less inconsistent with it. And hence, 
h almost every law, many instances in which it really is 
irely fulfilled, do not, at first sight, appear to be cases of 
Operation at all. Itis so in the example just adduced : a 
se, in mechanics, means neither more nor less than a cause 
notion, yet the sum of the effects of two causes of motion 
ybe rest. Again, a body solicited by two forces in direc- 
4s making an angle with one another, moves in the diago- 
'; and it seems a paradox to say that motion in the diagonal 
‘OL. L 3X 
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is the sum of two motions in two other lines. Motion, hol 
ever, is but change of place, and at every instant the body | 
in the exact place it would have been in if the forces 4 
acted during alternate instants instead of acting in the sar) 
instant ; (saving that if we Suppose two forces to act succe. 
sively which are in truth simultaneous, we must of cour, 
allow them double the time.) It is evident, therefore, th 
each force has had, during each instant, all the effect whi¢ 
belonged to it; and that the modifying influence which one: 
two concurrent causes is said to exercise with respect to th 
other, may be considered as exerted not over the action of th 
cause itself, but over the effect after it is completed. For a 
purposes of predicting, calculating, or explaining their join 
result, causes which compound their effects may be treated e 
if they produced simultaneously each of-them its own effec: 
and all these effects coexisted visibly. : 

Since the laws of causes are as really fulfilled when th 
causes are said to be counteracted by opposing causes, a 
when they are left to their own undisturbed action, we mus. 
be cautious not to express the laws in such terms as woull 
render the assertion of their being fulfilled in those case. 
a contradiction. If, for instance, it were stated as a lav 
of nature that a body to which a force is applied mover 
in the direction of the force, with a velocity proportionet 
to the force directly, and to its own mass inversely ; wher 
in point of fact some bodies to which a force is appliec 
do not move at all, and those which do move (at leas 
in the region of our earth) are, from the very first! 
retarded by the action of gravity and other resisting forces) 
and at last stopped altogether; it is clear that the genera, 
proposition, though it would be true under a certain hypo- 
thesis, would not express the facts as they actually occur. Tc 
accommodate the expression of the law to the real pheno 
mena, we must say, not that the object moves, but that il. 
tends to move, in the direction and with the velocity specified. 
We might, indeed, guard our expression in a different mode, 
by saying that the body moves in that manner unless pre 
vented, or except in so far ag prevented, by some counteracting | 
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use. But the body does not only move in that manner 
iless counteracted ; it tends to move in that manner even 
nen counteracted ; it still exerts, in the original direction, 
e same energy of movement as if its first impulse had been 
disturbed, and produces, by that energy, an exactly equiva- 
ot quantity of effect. This is true even when the force 
aves the body as it found it, in a state of absolute rest; as 
aen we attempt to raise a body of three tons weight with 
force equal to one ton. For if, while we are applying 
is force, wind or water or any other agent supplies an addi- 
mal force just exceeding two tons, the body will be raised ; 
us proving that the force we applied exerted its full effect, 
neutralizing an equivalent portion of the weight which it 
8 insufficient altogether to overcome. And if while we are 
erting this force of one ton upon the object in a direction 
ntrary to that of gravity, it be put into a scale and weighed, 
will be found to have lost a ton of its weight, or in other 
tds, to press downwards with a force only equal to the 
ference of the two forces. 

‘These facts are correctly indicated by the expression 
dency. All laws of causation, in consequence of their 
nility to be counteracted, require to be stated in words 
rmative of tendencies only, and not of actual results. In 
ise sciences of causation which have an accurate nomen- 
ture, there are special words which signify a tendency to 
| particular effect with which the science is conversant; 
8 pressure, in mechanics, is synonymous with tendency to 
tion, and forces are not reasoned on as causing actual 
tion, but as exerting pressure. A similar improvement 
serminology would be very salutary in many other branches 
science. 

The habit of neglecting this necessary element in the 
uise expression of the laws of nature, has given birth to 
‘popular prejudice that all general truths have exceptions ; 
‘much unmerited distrust has thence accrued to the con- 
‘ions of science, when they have been submitted to the 
ment of minds insufficiently disciplined and cultivated. 
rough generalizations suggested by common observation 
32—2 
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usually have exceptions; but principles of science, or 
other words, laws of causation, have not. ‘‘ What is thoug 
to be an exception to a principle,” (to quote words used < 
a different occasion,) “is always some other and distin 
principle cutting into the former; some other force which ir 
pinges* against the first force, and deflects it from its directio 
There are not a law and an exception to that law, the la 
acting in ninety-nine cases, and the exception in one. The 
are two laws, each possibly acting in the whole hundr 
cases, and bringing about a common effect by their conjun 
operation. If the force which, being the less conspicuaaa 
the two, is called the disturbing force, prevails sufficiently ovi 
the other force in some one case, to constitute that case wh 
is commonly called an exception, the same disturbing for 
probably acts as a modifying cause in many other cases whic 
no one will call exceptions. | 

“Thus if it were stated to be a law of nature that ‘ 
heavy bodies fall to the ground, it would probably be st 
that the resistance of the atmosphere, which prevents a balloc 
from falling, constitutes the balloon an exception to th 
pretended law of nature. But the real law is, that all heay 
bodies tend to fall; and to this there is no exception, not iY 
the sun and moon; for even they, as every astronomer know 
tend towards the ae with a force exactly equal to thi 
with which the earth tends towards them. The resistance ( 
the atmosphere might, in the particular case of the balloo! 
from a misapprehension of what the law of gravitation is, t 
suid to prevail over the law; but its disturbing effect is quit 
as real in every other case, since though it does not preven! 
it retards the fall of all bodies whatever. The rule, and th 
so-called exception, do not divide the cases between them 
each of them is a comprehensive rule extending to all case’ 
To call one of these concurrent principles an exception” { 
the other, is superficial, and contrary to the correct princip 
of nomenclature and arrangement. An effect of precisely t 


* It seems hardly necessary to say that the word impinge, as a gener 
term to express collision of forces, is here used by a figure of speech, an 
as expressive of any theory respecting the nature of force. 
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ne kind, and arising from the same cause, ought not to be 
ed in two different categories, merely as there does or does 
t exist another cause preponderating over it.’ * 


§ 6. We have now to consider according to what method 
se complex effects, compounded of the effects of many 
uses, are to be studied; how we are enabled to trace each 
ect to the concurrence of causes in which it originated, and 
sertain the conditions of its recurrence—the circumstances 
which it may be expected again to occur. The conditions 
a phenomenon which arises from a composition of causes, 
ry be investigated either deductively or experimentally. 

The case, it is evident, is naturally susceptible of the 
ductive mode of investigation. The law of an effect of this 
scription is a result of the laws of the separate causes on 
e combination of which it depends, and is therefore in 
elf capable of being deduced from these laws. This 1s 
led the method @ priori. The other, or & posteriori method, 
ofesses to proceed according to the canons of experimental 
quiry. Considering the whole assemblage of concurrent 
uses which produced the phenomenon, as one single cause, 
attempts to ascertain the cause in the ordinary manner, by a 
mparison of instances. This second method subdivides 
elf into two different varieties. If it merely collates 
stances of the effect, it is a method of pure observation. If 
operates upon the causes, and tries different combinations of 
em, in hopes of ultimately hitting the precise combination 
tich will produce the given total effect, it is a method of 
periment. 

In order more completely to clear up the nature of each of 
ese three methods, and determine which of them deserves the 
‘eference, it will be expedient (conformably to a favourite 
axim of Lord Chancellor Eldon, to which, though it has 
‘en incurred philosophical ridicule, a deeper philosophy will 
t refuse its sanction) to “clothe them in circumstances.” 
e shall select for this purpose a case which as yet furnishes 
» very brilliant example of the success of any of the three 
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* Exsays on some Unsettled Questions of Political Economy, Essay V. 
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methods, but which is all the more suited to illustrate ¢ 
difficulties inherent in them. Let the subject of inquiry | 
the conditions of health and disease in the human body ; 
(for greater simplicity) the conditions of recovery from a give 
disease ; and in order to narrow the question still more, let 
be limited, in the first instance, to this one inquiry : Is, or 
not some particular medicament (mercury, for instance) 
remedy for the given disease. 

Now, the deductive method would set out from know 
properties of mercury, and known laws of the human bod: 
and by reasoning from these, would attempt to discoye 
whether mercury will act upon the body when in the morbi 
condition supposed, in such a manner as to restore healtl 
The experimental method would simply administer mercury i 
as Many cases as possible, noting the age, sex, temperament 
and other peculiarities of bodily constitution, the particula 
form or variety of the disease, the particular stage of its pro 
gress, &c., remarking in which of these cases it produced ; 
salutary effect, and with what circumstances it was on thosi 
occasions combined. The method of simple observation woulc 
compare instances of recovery, to find whether they agreed ix 
having been preceded by the administration of mercury ; 01 
would compare instances of recovery with instances of failure; 
to find cases which, agreeing in all other respects, | 

{ 


only in the fact that mercury had been administered, or tha 
it had not. : 


§ 7. That the last of these three modes of investigation 
is applicable to the case, no one has ever seriously contentea 
No conclusions of value on a subject of such intricacy, ever 
were obtained in that way. The utmost that could result, 
would be a vague general impression for or against the efficacy, 
of mercury, of no avail for guidance unless confirmed by one) 
of the other two methods. Not that the results, which this 
method strives to obtain, would not be of the utmost possible 
value if they could be obtained. If all the cases of recovery | 
which presented themselves, in an examination extending to a) 
great number of instances, were cases in which mercury had , 
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n administered, we might generalize with confidence from 
s experience, and should have obtained a conclusion of real 
ue. Butno such basis for generalization can we, in a case 
this description, hope to obtain. The reason is that which 
have spoken of as constituting the characteristic imperfec- 
n of the Method of Agreement ; Plurality of Causes. Sup- 
sing even that mercury does tend to cure the disease, so 
my other causes, both natural and artificial, also tend to 
re it, that there are sure to be abundant instances of recovery 
which mercury has not been administered : unless, indeed, 
y practice be to administer it in all cases ; on which suppo- 
ion it will equally be found in the cases of failure. 

When an effect results from the union of many causes, the 
are which each has in the determination of the effect cannot 
general be great: and the effect is not likely, even in its 
esence or absence, still less in its variations, to follow, even 
proximately, any one of the causes. Recovery from a 
sease is an event to which, in every case, many influences 
ist concur. Mercury may be one such influence; but from 
e very fact that there are many other such, it will necessarily 
ppen that although mercury is administered, the patient, 
- want of other concurring influences, will often not recover, 
d that he often will recover when it is not administered, the 
her favourable influences being sufficiently powerful without 

Neither, therefore, will the instances of recovery agree in 
2 administration of mercury, nor will the instances of failure 
ree i in its non-administration. It is much if, by multiplied 
id accurate returns from hospitals and the like, we can 
lect that there are rather more recoveries and rather fewer 
dures when mercury is administered than when it is not; a 
sult of very secondary value even as a guide to practice, 
d almost worthless as a contribution to the theory of the 
bject. 


~§ 8. The inapplicability of the method of simple obser- 
tion to ascertain the conditions of effects dependent on 
any concurring causes, being thus recognised ,; we shall next 


quire whether any greater benefit can be expected from the 
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other branch of the @ posteriori method, that which procee 
by directly trying different combinations of causes, eith 
artificially produced or found in nature, and taking not 
what is their effect: as, for example, by actually trying t 
effect of mercury, in as many different circumstances as pe 
sible. This method differs from the one which we have ju 
examined, in turning our attention directly to the causes 
agents, instead of turning it to the effect, recovery from t 
disease. And since, as a general rule, the effects of causes a 
far more accessible to our study than the causes of effects, 
is natural to think that this method has a much better cham 
of proving successful than the former, 
The method now under consideration is called the Emp 
rical Method ; and in order to estimate it fairly, we must suj 
pose it to be completely, not incompletely, empirical. W 
must exclude from it everything which partakes of the natm 
not of an experimental but of a deductive operation. If i 
instance we try experiments with mercury upon a person i 
health, in order to ascertain the general laws of its actio 
upon the human body, and then reason from these laws ¢ 
determine how it will act upon persons affected with a par 
ticular disease, this may be a really effectual method, but thi 
is deduction. The experimental method does not derive th 
law of a complex case from the simpler laws which conspire t 
produce it, but makes its experiments directly upon the com; 
plex case. We must make entire abstraction of all knowledg: 


t 


of the simpler tendencies, the modi operandi of mereury i 
detail. Our experimentation must aim at obtaining a direc 
answer to the specific question, Does or does not mercury ten¢ 
to cure the particular disease ? | | 

Let us see, therefore, how far the case admits of thi 
observance of those rules of experimentation, which it is foun( 
necessary to observe in other cases. When we devise an expe: 
riment to ascertain the effect of a given agent, there are 
certain precautions which we never, if we can help it, omit 
In the first place, we introduce the agent into the midst of 
set of circumstances which we have exactly ascertained. 
needs hardly be remarked how far this condition js from b 
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lized in any case connected with the phenomena of life ; 
w far we are from knowing what are all the circumstances 
ich pre-exist in any instance in which mercury is admi- 
tered to a living being. This difficulty, however, though 
uperable in most cases, may not be so in all; there are 
netimes concurrences of many causes, in which we yet know 
urately what the causes are. Moreover, the difficulty may 
attenuated by sufficient multiplication of experiments, im 
cumstances rendering it improbable that any of the unknown 
ises should exist in them all. But when we have got clear 
this obstacle, we encounter another still more serious. In 
ler cases, when we intend to try an experiment, we do not 
kon it enough that there be no circumstance in the case 
» presence of which is unknown to us. We require also 
it none of the circumstances which we do know, shall have 
acts susceptible of being confounded with those of the 
ent whose properties we wish to study. We take the 
nost pains to exclude all causes capable of composition with 
given cause; or if forced to let in any such causes, we 
e care to make them such that we can compute and allow 
‘their influence, so that the effect of the given cause may, 
er the subduction of those other effects, be apparent as a 
idual phenomenon. 

These precautions are inapplicable to such cases as we are 
w considering. The mercury of our experiment being tried 
sh an unknown multitude (or even let it be a known multi- 
le) of other influencing circumstances, the mere fact of their 
‘ng influencing circumstances implies that they disguise the 
act of the mercury, and preclude us from knowing whether 
aas any effect or not. Unless we already knew what and 
w much is owing to every other circumstance, (that is, 
less we suppose the very problem solved which we are con- 
ering the means of solving,) we cannot tell that those other 
cumstances may not have produced the whole of the effect, 
ependently or even in spite of the mercury. The Method 
Difference, in the ordinary mode of its use, namely by com- 
‘ing the state of things following the experiment with the 
te which preceded it, is thus, in the case of intermixture of 
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effects, entirely unavailing; because other causes than # 
whose effect we are seeking to determine, have been operati 
during the transition. As for the other mode of employi 
the Method of Difference, namely by comparing, not the sar 
case at two different periods, but different cases, this in t 
present instance is quite chimerical. In phenomena so cor 
plicated it is questionable if two cases, similar in all respec 
but one, ever occurred ; and were they to occur, we could n 
possibly know that they were so exactly similar. 

Anything like a scientific use of the method of ex perimer 
in these complicated cases, is therefore out of the questio 
We can in the most favourable cases only discover, by a su 
cession of trials, that a certain cause is very often followed | 
a certain effect. For, in one of these conjunct effects, 
portion which is determined by any one of the influencin 
agents, is generally, as we before remarked, but small; and 
must be a more potent cause than most, if even the tendene 
which it really exerts is not thwarted by other tendencies i 
nearly as many cases as it is fulfilled, 

If so little can be done by the experimental method 1 
determine the conditions of an effect of many combined causes 
in the case of medical science ; still less is this method appli 
cable to a class of phenomena more complicated than evel 
those of physiology, the phenomena of politics and history 
There, Plurality of Causes exists in almost boundless eXcess 
and the effects are, for the most part, inextricably interwovet 
with one another. ‘To add to the embarrassment, most of th 
inquiries in political science relate to the production of effects 
of a most comprehensive description, such as the public wealth, 
public security, public morality, and the like : results liable te 
be affected directly or indirectly either in plus or in minus by 
nearly every fact which exists, or event which occurs, in human 
society. ‘The vulgar notion, that the safe methods on political 
subjects are those of Baconian induction—that the true gui le 
is not general reasoning, but specific experience—will one day 
be quoted as among the most unequivocal marks of a low sta 
of the speculative faculties in any age in which it is accredite 
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thing can be more ludicrous than the sort of parodies on 
erimental reasoning which one is accustomed to meet with, 
_in popular discussion only, but in grave treatises, when 
affairs of nations are the theme. ‘ How,’ it is asked, 
an an institution be bad, when the country has prospered 
ler it?” ‘‘ How can such or such causes have contributed 
the prosperity of one country, when another has prospered 
hout them?” Whoever makes use of an argument of this 
id, not intending to deceive, should be sent back to learn 
»elements of some one of the more easy physical sciences. 
ch reasoners ignore the fact of Plurality of Causes in the 
y case which affords the most signal example of it. So 
le could be concluded, in such a case, from any possible 
lation of individual instances, that even the impossibility, 
social phenomena, of making artificial experiments, a cir- 
mstance otherwise so prejudicial to directly inductive inquiry, 
‘dly affords, in this case, additional reason of regret. For 
mn if we could try experiments upon a nation or upon the 
man race, with as little scruple as M. Magendie tried them 
dogs and rabbits, we should never succeed in making two 
tances identical in every respect except the presence or 
nce of some one definite circumstance. The nearest 
roach to an experiment in the philosophical sense, which 
es place in politics, is the introduction of a new operative 
nent into national affairs by some special and assignable 
asure of government, such as the enactment or repeal of a 
ticular law. But where there are so many influences at 
*k, it requires some time for the influence of any new cause 
ym national phenomena to become apparent; and as the 
ses operating in so extensive a sphere are not only infinitely 
nerous, but in a state of perpetual alteration, it is always 
sain that before the effect of the new cause becomes con- 
suous enough to be a subject of induction, so many of the 
er influencing circumstances will have changed as to vitiate 
experiment. 
\Two, therefore, of the three possible methods for the study 
yhenomena resulting from the composition of many causes, 


deductive, or &@ priort method. The more particular 


sideration of this intellectual process requires a chapter 
itself. . 


CHAPTER XI. 


OF THE DEDUCTIVE METHOD. 


§ 1. Tue mode of investigation which, from the proved 
pplicability of direct methods of observation and experiment, 
nains to us as the main source of the knowledge we possess 
can acquire respecting the conditions, and laws of recur- 
ce, of the more complex phenomena, is called, in its most 
veral expression, the Deductive Method; and consists of 
ee operations: the first, one of direct induction; the second, 
ratiocination; the third, of verification. 

I call the first step in the process an inductive operation, 
sause there must be a direct induction as the basis of the 
ole; though in many particular investigations the place 
the induction may be supplied by a prior deduction ; but the 
smises of this prior deduction must have been derived from 
luction. 

The problem of the Deductive Method is, to find the law 
an effect, from the laws of the different tendencies of which 
is the joint result. The first requisite, therefore, is to know 
2 laws of those tendencies; the law of each of the concurrent 
uses: and this supposes a previous process of observation or 
periment upon each cause separately; or else a previous 
duction, which also must depend for its ultimate premises 
observation or experiment. . Thus, if the subject be social 
historical phenomena, the premises of the Deductive Method 
ast be the laws of the causes which determine that class of 
enomena; and those causes are human actions, together 
th the general outward circumstances under the influence of 
lich mankind are placed, and which constitute man's posi- 
m on the earth. The Deductive Method, applied to social 
enomena, must begin, therefore, by investigating, or must 


ppose'to have been already investigated, the laws of human 
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action, and those properties of outward things by which th 
actions of human beings in society are determined. Some ( 
these general truths will naturally be obtained by observatio 
and experiment, others by deduction: the more complex lay 
of human action, for example, may be deduced from th 
simpler ones; but the simple or elementary laws will alway; 
and necessarily, have been obtained by a directly inductiy 
process. . 
To ascertain, then, the laws of each separate cause whic’ 


takes a share in producing the effect, is the first desideratur 
of the Deductive Method. To know what the causes are 
which must be subjected to this process of study, may or ma’ 
not be difficult. In the case last mentioned, this first condi 
tion is of easy fulfilment. That social phenomena depend on 
the acts and mental impressions of human beings, never couk 
have been a matter of any doubt, however imperfectly it may 
have been known either by what laws those impression: 
and actions are governed, or to what social consequences theil 
laws naturally lead. Neither, again, after physical science 
had attained a certain development, could there be any rea, 
doubt where to look for the laws on which the phenomena ol 


life depend, since they must be the mechanical and chemical 
laws of the solid and fluid substances composing the organized | 
body and the medium in which it subsists, together with the, 
peculiar vital laws of the different tissues constituting the. 
organic structure. In other cases, really far more simple than, 
these, it was much less obvious in what quarter the causes 
were to be looked for: as in the case of the celestial pheno- 
mena, Until, by combining the laws of certain causes, it was, 
found that those laws explained all the facts which experience |, 
had proved concerning the heavenly motions, and led to pre-|; 
dictions which it always verified, mankind never knew that 
those were the causes. But whether we are able to put the | 
_ question before, or not until after, we have become capable of 
answering it, in either case it must be answered ; the laws of 7 
the different causes must be ascertained, before we can proceed | 
to deduce from them the conditions of the effect. 


The mode of ascertaining those laws neither is, nor can be, i 


—— 
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y other than the fourfold method of experimental inquiry, 
ready discussed. A few remarks on the application of that 
ethod to cases of the Composition of Causes, are all that is 
quisite. 

It is obvious that we cannot expect to find the law of a 

ndency, by an induction from cases in which the tendency 
counteracted. The laws of motion could never have been 
ought to light from the observation of bodies kept at rest 
the equilibrium of opposing forces. Even where the ten- 
mcy is not, in the ordinary sense of the word, counteracted, 
it only modified, by having its effects compounded with the 
fects arising from some other tendency or tendencies, we are 
ill in an unfavourable position for tracing, by means of such 
ises, the law of the tendency itself. It would have been 
arcely possible to discover the law that every body in motion 
nds to continue moving in a straight line, by an induction 
om instances in which the motion is deflected into a curve, 
+ being compounded with the effect of an accelerating force. 
otwithstanding the resources afforded in this description of 
ses by the Method of Concomitant Variations, the principles 
| a judicious experimentation prescribe that the law of each 
‘the tendencies should be studied, if possible, in cases in 
aich that tendency operates alone, or in combination with 
) agencies but those of which the effect can, from previous 
iowledge, be calculated and allowed for. 
Accordingly, in the cases, unfortunately very numerous 
id important, in which the causes do not suffer themselves 
be separated and observed apart, there is much difficulty in 
ying down with due certainty the inductive foundation neces- 
ry to support the deductive method. This difficulty is most 
‘all conspicuous in the case of physiological phenomena ; it 
ing impossible to separate the different agencies which col- 
stively compose an organized body, without destroying the 
ry phenomena which it is our object to investigate : 


—— following life, in creatures we dissect, 
We lose it, in the moment we detect. 


ad for this reason I am inclined to the opinion, that phy- 


eas 
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siology is embarrassed by greater natural difficulties, and. 
probably susceptible of a less degree .of ultimate perfecti 
than even the social science; inasmuch as it is possible ) 
study the laws and operations of one human mind apart fro; 
other minds, much less imperfectly than we can study the la 
of one organ or tissue of the human body apart from the oth} 
organs or tissues. 

It has been judiciously remarked that pathological fan 
or, to speak in common language, diseases in their differer 
forms and degrees, afford in the case of physiological invest 
gation the most available equivalent to experimentation pri 
perly so called ; inasmuch as they often exhibit to us a defini: 
disturbance in some one organ or organic function, the remait 
ing organs and functions being, in the first instance at leas) 
unaffected. It is true that from the perpetual actions an 
reactions which are going on among all parts of the organ| 
economy, there can be no prolonged disturbance in any or 
function without ultimately involving many of the others 
and when once it has done so, the experiment for the mos 
part loses its scientific value. All depends on observing th 
early stages of the derangement; which, unfortunately, are ¢ 
necessity the least marked. If, however, the organs and fune 
tions not disturbed in the first instance, become affected in : 
fixed order of succession, some light is thereby thrown upoi 
the action which one organ exercises over another: and wh 
occasionally obtain a series of effects which we can refer wil 
some confidence to the original local derangement; but fo, 
this it is necessary that we should know that the origina’ 
derangement was local. If it was what is termed constitu, 
tional, that is, if we do not know in what part of the anima) 
economy it took its rise, or the precise nature of the disturb; 
ance which took place in that part, we are unable to determin(: 
which of the various derangements was cause and whic 
effect ; which of them were produced by one another, anc 
which by the direct, though perhaps tardy, action of the: 
original cause. a 

Besides natural pathological facts, we can produce patho, 
logical facts artificially ; we can try experiments, even in on 


— 
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ypular sense of the term, by subjecting the living being to 
me external agent, such as the mercury of our former ex- 
uple, or the section of a nerve to ascertain the functions of 
fferent parts of the nervous system. As this experimenta- 
yn 1s not intended to obtain a direct solution of any prac- 
val question, but to discover general laws, from which 
terwards the conditions of any particular effect may be ob- 
ined by deduction ; the best cases to select are those of which 
ecircumstances can be best ascertained: and such are generally 
4 those in which there is any practical object in view. ‘The 
periments are best tried, not in a state of disease, which is 
sentially a changeable state, but in the condition of health, 
mparatively a fixed state. In the one, unusual agencies are 
work, the results of which we have no means of predicting; 

the other, the course of the accustomed physiological 
lenomena would, it may generally be presumed, remain un- 
sturbed, were it not for the disturbing cause which we 
troduce. 

Such, with the occasional aid of the Method of Concomi- 
ot Variations, (the latter not less incumbered than the more 
mentary methods by the peculiar difficulties of the subject,) 
2 our inductive resources for ascertaining the laws of the 
uses considered separately, when we have it not in our power 
make trial of them in a state of actual separation. The 
sufficiency of these resources is so glaring, that no one can 
‘surprised at the backward state of the science of physio- 
sy ; in which indeed our knowledge of causes is so imperfect, 
at we can neither explain, nor could without specific experi- 
ce have predicted, many of the facts which are certified to 
by the most ordinary observation. Fortunately, we are 
ich better informed as to the empirical laws of the pheno- 
na, that is, the uniformities respecting which we cannot 
i decide whether they are cases of causation, or mere results 
it. Not only has the order in which the facts of organiza- 
in and life successively manifest themselves, from the first 
m of existence to death, been found to be uniform, and 
ty accurately ascertainable; but, by a great application of 
Method of Concomitant Variations to the entire facts of 
7OL. I. ag 
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comparative anatomy and physiology, the conditions of organi: 
structure corresponding to each class of functions have beer 
determined with considerable precision. Whether these organi: 
conditions are the whole of the conditions, and indeed whethe, 
they are conditions at all, or mere collateral effects of somé 
common cause, we are quite ignorant: nor are we ever likely 
to know, unless we could construct an organized body, and tr 
whether it would live. . 

Under such disadvantages do we, in cases of this descrip’ 
tion, attempt the initial, or inductive step, in the applicatior 
of the Deductive Method to complex phenomena. But such! 
fortunately, is not the common case. In general, the laws o: 
the causes on which the effect depends may be obtained by ar 
induction from comparatively simple instances, or, at the 
worst, by deduction from the laws of simpler causes, s¢ 
obtained. By simple instances are meant, of course, those 
in which the action of each cause was not intermixed or inters 
fered with, or not to any great extent, by other causes whose 
laws were unknown. And only when the induction which fur: 
nished the premises to the Deductive Method rested on such! 
instances, has the application of such a method to the ascer- | 
tainment of the laws of a complex effect, been attended with! 
brilliant results. . 


ae 

§ 2. When the laws of the causes have been ascertained,: 
and the first stage of the great logical operation now under: 
discussion satisfactorily accomplished, the second part follows ; | 
that of determining from the laws of the causes, what effect 
any given combination of those causes will produce. This is a; 
process of calculation, in the wider sense of the term ; and yery): 
often involves processes of calculation in the narrowest sense. ; 
It is a ratiocination ; and when our knowledge of the causes is. 
so perfect, as to extend to the exact numerical laws which ; 
they observe in producing their effects, the ratiocination may); 
reckon among its premises the theorems of the science of, 
number, in the whole immense extent of that science. Not,, 
only are the most advanced truths of mathematics often 
required to enable us to compute an effect, the numerical law 
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which we already know; but, even by the aid of those most 
vanced truths, we can go but a little way. In so simple a 
se as the common problem of three bodies gravitating 
wards one another, with a force directly as their mass and 
versely as the square of the distance, all the resources of the 
Iculus have not hitherto sufficed to obtain any general solu- 
m but an approximate one. In a case a little more complex, 
it still one of the simplest which arise in practice, that of the 
otion of a projectile, the causes which affect the velocity and 
nge (for example) of a cannon-ball, may be all known and 
timated ;.the force of the gunpowder, the angle of elevation, 
e density of the air, the strength and direction of the wind ; 
it it is one of the most difficult of mathematical problems to 
mbine all these, so as to determine the effect resulting from 
eir collective action. 

Besides the theorems of number, those of geometry also 
me in as premises, where the effects take place in space, and 
volve motion and extension, as in mechanics, optics, acous- 
's, astronomy. But when the complication increases, and 
e effects are under the influence of so many and such shift- 
x causes as to give no room either for fixed numbers, or for 
‘aight lines and regular curves, (as in the case of physiolo- 
sal, to say nothing of mental and social phenomena,) the 
vs of number and extension are applicable, if at all, only on 
at large scale on which precision of details becomes unim- 
rtant; and although these laws play a conspicuous part 
the most striking examples of the investigation of nature 
‘the Deductive Method, as for example in the Newtonian 
sory of the celestial motions, they are by no means an indis- 
asable part of every such process. All that is essential in it 
-yeasoning from a general law to a particular case, that 
determining by means of the particular circumstances of 
at case, what result is required in that instance to fulfil the 
7 Thus in the Torricellian experiment, if the fact that air 
3 weight had been previously known, it would have been 
sy, without any numerical data, to deduce from the general 
rof equilibrium, that the mercury would stand in the tube 
such a height that the column of mercury would exactly, 

33—2 
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balance a column of the atmosphere of i il dismetitl 
because, otherwise, equilibrium would not exist. 

By such ratiocinations from the separate laws of th 
causes, we may, to a certain extent, succeed in answerin) 
either of the following questions: Given a certain combinatioj 
of causes, what effect will follow? and, What combinatior 
of causes, if it existed, would produce a given effect? In th. 
one case, we determine the effect to be expected in any com, 
plex circumstances of which the different elements are known 
in the other case we learn, according to what law—unde_ 
what antecedent conditions—a given complex effect wil 
occur. git 


§ 3. But (it may here be asked) are not the same argu: 
ments by which the methods of direct observation and experi 
ment were set aside as illusory when applied to the laws 
of complex phenomena, applicable with equal force against the. 
Method of Deduction ? When in every single instance a mul. 
titude, often an unknown multitude, of agencies, are clashing’, 
and combining, what security have we that in our computation | 
a priori we have taken all these into our reckoning? How, 
many must we not generally be ignorant of 2 Among those, 
which we know, how probable that some have been over |; 
looked ; and, even were all included, how vain the pretence, 
of summing up the effects of many causes, unless we know), 
accurately the numerical law of each,—a condition in most 
cases not to be fulfilled; and even when fulfilled, to make the}; 
calculation transcends, in any but very simple cases, the utmost, 
power of mathematical science with all its most modern im-), 
provements. i 

These objections have real weight, and would be altogether) 
unanswerable, if there were no test by which, when we employ); 
the Deductive Method, we might judge whether an error), 
of any of the above descriptions had been committed or not. 
Such a test however there is: and its application forms, under} 
the name of Verification, the third essential component part of 
the Deductive Method; without which all the results it ca 
give have little other value than that of guess-work. To, 
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varrant reliance on the general conclusions arrived at by 
leduction, these conclusions must be found, on careful com- 
yarison, to accord with the results of direct observation 
wherever it can be had. If, when we have experience to com- 
pare with them, this experience confirms them, we may safely 
rust to them in other cases of which our specific experience 
s yet to come. But if our deductions have led to the conclu- 
sion that from a particular combination of causes a given effect 
would result, then in all known cases where that combination 
san be shown to have existed, and where the effect has not 
‘ollowed, we must be able to. show (or at least to make a pro- 
sable surmise) what frustrated it: if we cannot, the theory is 
mperfect, and not yet to be relied upon. Nor is the verifica- 
ion complete, unless some of the cases in which the theory 
s borne out by the observed result, are of at least equal com- 
plexity with any other cases in which its application could be 
valled for. 

If direct observation and collation of instances have fur- 
tished us with any empirical laws of the effect (whether true 
n all observed cases or only true for the most part), the most 
ffectual verification of which the theory could be susceptible 
yould be, that it led deductively to those empirical laws ; 
hat the uniformities, whether complete or incomplete, which 
vere observed to exist among the phenomena, were accounted 
r by the laws of the causes—were such as could not but exist 
f£ those be really the causes by which the phenomena are pro- 
‘uced. Thus it was very reasonably deemed an essential 
equisite of any true theory of the causes of the celestial 
aotions, that it should lead by deduction to Kepler's laws: 
thich, accordingly, the Newtonian theory did. 

In order, therefore, to facilitate the verification of theories 
ybtained by deduction, it is important that as many as pos- 
ible of the empirical laws of the phenomena should be as 
ertained, by a comparison of instances, conformably to the 
Method of Agreement: as well as (it must be added) that 
he phenomena themselves should be described, in the most 
omprehensive as well as accurate manner possible; by col- 
acting from the observation of parts, the simplest possible 
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correct expressions for the corresponding wholes: as whe 
the series of the observed places of a planet was first expresse! 
by a circle, then by a system of epicycles, and subsequently 5 
an ellipse. | 
It is worth remarking, that complex instances whic] 
would have been of no use for the discovery of the simpl’ 
laws into which we ultimately analyse their phenomena 
nevertheless, when they have served to verify the analy 
become additional evidence of the laws themselves. Although 
we could not have got at the law from complex cases, stil 
when the law, got at otherwise, is found to be in accordance 
with the result of a complex case, that case becomes a new 
experiment on the law, and helps to confirm what it did. 
not assist to discover. It is a new trial of the principle in 
a different set of circumstances; and occasionally serves to 
eliminate some circumstance not previously excluded, and the 
exclusion of which might require an experiment impossible to. 
be executed. This was strikingly conspicuous in the example’ 
formerly quoted, in which the difference between the observed ': 
and the calculated velocity of sound was ascertained to result! 
from the heat extricated by the condensation which takes!) 


place in each sonorous vibration. This was a trial, in new) 


circumstances, of the law of the development of heat by com: 


pression ; and it added materially to the proof of the univers) 
sality of that law. Accordingly any law of nature is deemed |i 
to have gained in point of certainty, by being found to explain |! 
i 


some complex case which had not previously been thought of | 
in connexion with it; and this indeed is a consideration to 


| 
which it is the habit of scientific inquirers to attach rather too |) 


much value than too little. val 
To the Deductive Method, thus characterized in its three / 


constituent parts, Induction, Ratiocination, and Verifica- | 
tion, the human mind is indebted for its most conspicuous 


triumphs in the investigation of nature. To it we owe all 
the theories by which vast and complicated phenomena are 


embraced under a few simple laws, which, considered as the 
laws of those great phenomena, could never have been detected 
by their direct study. We may form some conception of 
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hat the method has done for us, from the case of the celestial 
tions ; one of the simplest among the greater instances of 
1e Composition of Causes, since (except in a few cases not 
f primary importance) each of the heavenly bodies may be 
onsidered, without material inaccuracy, to be never’ at one 
me influenced by the attraction of more than two bodies, 
ve sun and one other planet or satellite, making with the 
action of the body itself, and the tangential force (as I see 
0 objection to calling the force generated by the body's own 
jotion, and acting in the direction of the tangent*) only 
yur different agents on the concurrence of which the motions 
f that body depend; a much smaller number, no doubt, than 
nat by which any other of the great phenomena of nature 1s 
etermined or modified. Yet how could we ever have ascer- 
uined the combination of forces on which the motions of the 
arth and planets are dependent, by merely comparing the 
rbits, or velocities, of different planets, or the different velo- 
ities or positions of the same planet? Notwithstanding the 
sgularity which manifests itself in those motions, in a degree 
o rare among the effects of a concurrence of causes ; although 
ae periodical recurrence of exactly the same effect, affords 
ositive proof that all the combinations of causes which occur 
tall, recur periodically ; we should not have known what the 
auses were, if the existence of agencies precisely similar on 
ur own earth had not, fortunately, brought the causes them- 
slves within the reach of experimentation under simple 
ircumstances. As we shall have occasion to analyse, further 
n, this great example of the Method of Deduction, we shall 
‘ot occupy any time with it here, but shall proceed to that 
scondary application of the Deductive Method, the result of 
hich is not to prove laws of phenomena, but to explain 


hem. 
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| * There is no danger of confounding this acceptation of the term with the 
eculiar employment of the phrase “tangential force” in the theory of the 
jlanetary perturbations. 


CHAPTER XII, 


| 
OF THE EXPLANATION OF LAWS OF NATURE. : 


§ l. THE deductive operation by which we derive the 
law of an effect from the laws of the causes, the concurrence 
of which gives rise to it, may be undertaken either for the 
purpose of discovering the law, or of explaining a law already 
discovered. The word explanation occurs so continually and 
holds so important a place in philosophy, that a little 
time spent in fixing the meaning of it will be profitably 
employed. | 

An individual fact is said to be explained, by pointing out 
its cause, that is, by stating the law or laws of causation, of 
which its production is an instance. Thus, a conflagration’ 
is explained, when it ig proved to have arisen from a spark! 
falling into the midst of a heap of combustibles. And in a 
similar manner, a law or uniformity in nature is said to be! 
explained, when another law or laws are pointed out, of 


which that law itself is but a case, and from which it could be 
deduced. 


§ 2. There are three distinguishable sets of circumstances } 
in which a law of causation may be explained from, or, as it | 
also is often expressed, resolved into, other laws. | 

The first is the case already so fully considered; an | 
intermixture of laws, producing a joint effect equal to the | 
sum of the effects of the causes taken separately. The law | 
of the complex effect is explained, by being resolved into the | 
separate laws of the causes which contribute to it. Thug, | 
the law of the motion of a planet is resolved into the law of | 
the tangential force, which tends to produce an uniform | 
motion in the tangent, and the law of the centripetal force | 
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hich tends to produce an accelerating motion towards the 
an; the real motion being a compound of the two. 

It is necessary here to remark, that in this resolution of the 
w of a complex effect, the laws of which it is compounded 
e not the only elements. It is resolved into the laws of the 
sparate causes, together with the fact of their coexistence. 
he one is as essential an ingredient as the other ; whether 
1e object be to discover the law of the effect, or only to 
splain it. To deduce the laws of the heavenly motions, we 
quire not only to know the law of a rectilineal and that of a 
ravitative force, but the existence of both these forces in the 
slestial regions, and even their relative amount. The complex 
ws of causation are thus resolved. into two distinct kinds 
f elements: the one, simpler laws of causation, the other (in 
1e aptly selected language of Dr. Chalmers) collocations ; the 
pliocations consisting in the existence of certain agents or 
owers, in certain circumstances of place and time. We shall 
ereafter have occasion to return to this distinction, and to 
well on it at such length as dispenses with the necessity 
f further insisting on it here. The first mode, then, of the 
xplanation of Laws of Causation, is when the law of an effect 
; resolved into the various tendencies of which it is the result, 
ygether with the laws of those tendencies. 


§ 3. A second case is when, between what seemed the 
wuse and what was supposed to be its effect, further observa- 
on detects an intermediate link ; a fact caused by the ante- 
sdent, and in its turn causing the consequent ; so that the 
wse at first assigned is but the remote cause, operating 
rough the intermediate phenomenon. A seemed the cause 
*O, but it subsequently appeared that A was only the cause 
?B, and that it is B which was the cause of C. For example : 
‘ankind were aware that the act of touching an outward 
aject caused a sensation. It was subsequently discovered, 
sat after we have touched the object, and before we expe- 
ence the sensation, some change takes place in a kind of 
wread called a nerve, which extends from our outward organs 
. the brain. Touching the object, therefore, is only the 
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remote cause of our sensation ; that is, not the cause, proper) 
speaking, but the cause of the cause ;—the real cause of th 
Sensation is the change in the state of the nerve. Futur 
experience may not only give us more knowledge than we nov 
have of the particular nature of this change, but may als) 
interpolate another link: between the contact (for example 
of the object with our outward organs, and the production 0 
the change of state in the nerve, there may take place som: 


electric phenomenon; or some phenomenon of a nature no 
resembling the effects of any known agency. Hitherto, how 


ever, no such intermediate link has been discovered; and thi 


touch of the object must be considered, provisionally, as th 
proximate cause of the affection of the nerve. The sequence 
therefore, of a sensation of touch on contact with an object, i: 
ascertained not to be an ultimate law ; it is resolved, as the 
phrase is, into two other laws,—the law, that contact with an 
object produces an affection of the nerve; and the law, that 
an affection of the nerve produces sensation, 

To take another example: the more powerful acids corrode 
or blacken organic compounds. This is a case of causation, 
but of remote causation; and is said to be explained when it, 
is shown that there is an intermediate link, namely, the separa- 
tion of some of the chemical elements of the organic structure 


from the rest, and their entering into combination with the 
acid. The acid causes this separation of the elements, and 
the separation of the elements causes the disorganization, and | 
often the charring of the structure. So, again, chlorine | 
extracts colouring matters, (whence its efficacy in bleaching,)) 
and purifies the air from infection. This law is resolved into 
the two following laws. Chlorine has a powerful affinity for 
bases of all kinds, particularly metallic bases and hydrogen. 
Such bases are essential elements of colouring matters and 
contagious compounds : which substances, therefore, are | 
decomposed and destroyed by chlorine. ) 


—— — 


§ 4. It is of importance to remark, that when a sequence _ 
of phenomena is thus resolved into other laws, they are wa | 
laws more general than itself. The law that A is followed OF 
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is less general than either of the laws which connect B 
th CO and A with B. This will appear from very simple 
msiderations. 

All laws of causation are liable to be counteracted or frus- 
ated, by the non-fulfilment of some negative condition: the 
ndency, therefore, of B to produce C may be defeated. Now 
e law that A produces B, is equally fulfilled whether B is 
owed by © or not; but the law that A produces C by 
eans of B, isof course only fulfilled when B is really followed 
; 0, and is therefore less general than the law that A produces 

It is also less general than the law that B produces 

For B may have other causes besides A; and as A pro- 
ices C only by means of B, while B produces © whether it 
s itself been produced by A or by anything else, the second 
w embraces a greater number of instances, covers as it were 
greater space of ground, than the first. 

Thus, in our former example, the law that the contact of 
| object causes a change in the state of the nerve, is more 
meral than the law that contact with an object causes sensa- 
mn, since, for aught we know, the change in the nerve may 
ually take place when, from a counteracting cause, as for 
stance, strong mental excitement, the sensation does not 
low; asina battle, where wounds are often received with- 
4 any consciousness of receiving them. And again, the law 
at change in the state of a nerve produces sensation, 1s more 
neral than the law that contact with an object produces 
asation; since the sensation equally follows the change in 
3 nerve when not produced by contact with an object, but 
some other cause; as in the well-known case, when a per- 
a who has lost a limb, feels the same sensation which he has 
en accustomed to call a pain in the limb. 

Not only are the laws of more immediate sequence into 
tich the law of a remote sequence is resolved, laws of greater 
merality than that law is, but (as a consequence of, or rather 
implied in, their greater generality) they are more to be 
ied on; there are fewer chances of their being ultimately 
and not to be universally true. From the moment when 
2 sequence of A and C is shown not to be immediate, but to 
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depend on an intervening phenomenon, then, however co 
stant and invariable the sequence of A and © has hither 
been found, possibilities arise of its failure, exceeding tho 
which can affect either of the more immediate sequences, A, ] 
and B, C. The tendency of A to produce O may be defeats 
by whatever is capable of defeating either the tendency of 
to produce B, or the tendency of B to produce C; itis ther, 
fore twice as liable to failure as either of those more elementa) 
tendencies; and the generalization that A is always followe 
by C, is twice as likely to be found erroneous. And so of th 
converse generalization, that C is always preceded and cause 
by A; which will be erroneous not only if there should happe 
to be a second immediate mode of production of © itself, bu 
moreover if there be a second mode of production of B, th 
immediate antecedent of C in the sequence. ) 

The resolution of the one generalization into the othe 
two, not only shows that there are possible limitations of th 
former, from which its two elements are exempt, but show 
also where these are to be looked for. As soon as we knot 
that B intervenes between A and C, we also know that if ther 
be cases in which the sequence of A and C does not hold, thes 
are most likely to be found by studying the effects or the con 
ditions of the phenomenon B. 

It appears, then, that in the second of the three modes it 
which a law may be resolved into other laws, the latter ar 
more general, that is, extend to more cases, and are also Jes! 
likely to require limitation from subsequent experience, thar 
the law which they serve to explain. They are more nearly 
unconditional; they are defeated by fewer contingencies 
they are a nearer approach to the universal truth of nature 
The same observations are still more evidently true with regar¢| 
to the first of the three modes of resolution. When the law 
of an effect of combined causes is resolved into the separate 
laws of the causes, the nature of the case implies that the law! 
of the effect is less general than the law of any of the causes, 
since it only holds when they are combined: while the law of 
any one of the causes holds good both then, and also when| 
that cause acts apart from the reste It is also manifest that 
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e complex law is liable to be oftener unfulfilled than any one 
the simpler laws of which it is the result, since every con- 
gency which defeats any of the laws prevents so much of 
e effect as depends on it, and thereby defeats the complex 
w. The mere rusting, for example, of some small part of a 
eat machine, often suffices entirely to prevent the effect 
nich ought to result from the joint action of all the parts. 
he law of the effect of a combination of causes is always sub- 
et to the whole of the negative conditions which attach to 
e action of all the causes severally. 

There is another and an equally strong reason why the law 
a complex effect must be less general than the laws of the 
uses which conspire to produce it. The same causes, acting 
cording to the same laws, and differing only in the propor- 
mns in which they are combined, often produce effects which 
ffer not merely in quantity, but in kind. The combination 
a centripetal with a projectile force, in the proportions 
hich obtain in all the planets and satellites of our solar 
stem, gives rise to an elliptical motion; but if the ratio of 
e two forces to each other were slightly altered, it is demon- 
rated that the motion produced would be in a circle, or a 
abola, or an hyperbola: and it is thought that in the 
se of some comets one of these is probably the fact. Yet 
e law of the parabolic motion would be resolvable into the 
ry same simple laws into which that of the elliptical motion 
resolved, namely, the law of the permanence of rectilineal 
otion, and the law of gravitation. If, therefore, in the 
urse of ages, some circumstance were to manifest itself 
vich, without defeating the law of either of those forces, 
ould merely alter their proportion to one another, (such as 
e shock of some solid body, or even the accumulating effect 
_the resistance of the medium in which astronomers have 
en led to surmise that the motions of the heavenly bodies 
xe place,) the elliptical motion might be changed into a 
stion in some other conic section ; and the complex law, that 
2 planetary motions take place in ellipses, would be deprived 
its universality, though the discovery would not at all de- 
ict from the universality of the simpler laws into which that 
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complex law is resolved. The law, in short, of each of th 
concurrent causes remains the same, however their colloca 
tions may vary; but the law of their joint effect varies witl 
every difference in the collocations. There needs no mor 
to show how much more general the elementary laws mus 
be, than any of the complex laws which are derived fron 
them. 


§ 5. Besides the two modes which have been treated of 
there is a third mode in which laws are resolved into one 
another ; and in this it is self-evident that they are resolvec 
into laws more general than themselves. This third mode is 
the subsumption (as it has been called) of one law under 
another : or (what comes to the same thing) the gathering up 
of several laws into one more general law which includes 
them all. The most splendid example of this operation was 
when terrestrial gravity and the central force of the solar 
system were brought together under the general law of grayi- 
tation. It had been proved antecedently that the earth and: 
the other planets tend to the sun; and it had been known 
from the earliest times that terrestrial bodies tend towards the 
earth. These were similar phenomena; and to enable them 
both to be subsumed under one law, it was only necessary to: 
prove that, as the effects were similar in quality, so also they, 
as to quantity, conform to the same rules. This was first; 
shown to be true of the moon, which agreed with terrestrial 
objects not only in tending to a centre, but in the fact that: 
this centre was the earth. The tendency of the moon towards! 
the earth being ascertained to vary as the inverse square of| 
the distance, it was deduced from this, by direct calculation, 
that if the moon were as near to the earth as terrestrial objects. 
are, and the tangential force were suspended, the moon| 
would fall towards the earth through exactly as.many feet ial 
a second as those objects do by virtue of their weight. Hence | 
the inference was irresistible, that the moon also tends to the | 
earth by virtue of its weight: and that the two phenomena, | 
the tendency of the moon to the earth and the tendency of 
terrestrial objects to the earth, being not only similar in| 
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ality, but, when in the same circumstances, identical in 
antity, are cases of one and the same law of causation. But 
s tendency of the moon to the earth, and the tendency of 
earth and planets to the sun, were already known to be 
ses of the same law of causation: and thus the law of all 
sse tendencies, and the law of terrestrial gravity, were recog- 
ed as identical, and were subsumed under one general law, 
ut of gravitation. | 

In a similar manner, the laws of magnetic phenomena have 
re recently been subsumed under known laws of electricity. 
is thus that the most general laws of nature are usually 
‘ived at: we mount to them by successive steps. For, to 
ive by correct induction at laws which hold under such an 
mense variety of circumstances, laws so general as to be 
lependent of any varieties of space or time which we are 
le to observe, requires for the most part many distinct sets of 
periments or observations, conducted at different times and 
different people. One part of the law is first ascertained, 
erwards another part: one set of observations teaches us 
at the law holds good under some conditions, another 
at it holds good under other conditions, by combining which 
servations we find that it holds good under conditions much 
ore general, or even universally. The general law, in this 
se, is literally the sum of all the partial ones; it is the 
‘ognition of the same sequence in different sets of instances ; 
id may, in fact, be regarded as merely one step in the pro- 
3s of elimination. That tendency of bodies towards one 
other, which we now call gravity, had at first been observed 
ly on the earth’s surface, where it manifested itself only as a 
dency of all bodies towards the earth, and might, therefore, 
‘ascribed to a peculiar property of the earth itself: one of 
» circumstances, namely, the proximity of the earth, had 
t been eliminated. To eliminate this circumstance required 
resh set of instances in other parts of the universe: these 
«could not ourselves create; and though nature had created 
‘m for us, we were placed in very unfavourable circum- 
mces for observing them. To make these observations, fell 
turally to the lot of a different set of persons from those 
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who studied terrestrial phenomena, and had, indeed, been 
matter of great interest at a time when the idea of explainin; 
celestial facts by terrestrial laws was looked upon as the con 
founding of an indefeasible distinction. When, however, th 
celestial motions were accurately ascertained, and the deduce 
tive processes performed, from which it appeared that thei 
laws and those of terrestrial gravity corresponded, those celes 
tial observations became a set of instances which exacth 
eliminated the circumstance of proximity to the earth: an 
proved that in the original case, that of terrestrial objects, i 
was not the earth, as such, that caused the motion or th 
pressure, but the circumstance common to that case with the 
celestial instances, namely, the presence of some great body 
within certain limits of distance. 


§ 6. There are, then, three modes of explaining laws of 
causation, or, which is. the same thing, resolving them inte 
other laws. First, when the law of an effect of combined 
causes is resolved into the separate laws of the causes, togethe 
with the fact of their combination. Secondly, when the law 
which connects any two links, not proximate, in a chain of 
causation, is resolved into the laws which connect each with 
the intermediate links. Both of these are cases of resolving 
one law into two or more; in the third, two or more are 
resolved into one: when, after the law has been shown to hold 
good in several different classes of cases, we decide that what 
is true in each of these classes of cases, is true under some 
more general supposition, consisting of what all those classes! 
of cases have in common. We may here remark that this last 
operation involves none of the uncertainties attendant on 
induction by the Method of Agreement, since we need not 
suppose the result to be extended by way of inference to a 
new Class of cases, different from those by the comparison of; 
which it was engendered. i 

In all these three processes, laws are, as we have seen, 
resolved into laws more general than themselves; laws ex-. 
tending to all the cases which the former extended to, and. 
others besides. In the first two modes they are also resolved 
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) laws more certain, in other words, more universally true 
n themselves ; they are, in fact, proved not to be themselves 
s of nature, the character of which is to be universally true, 
results of laws of nature, which may be only true condi- 
ally, and for the most part. No difference of this sort 
sts in the third case ; since here the partial laws are, in fact, 
very same law as the general one, and any exception to 
m would be an exception to it too. 

By all the three processes, the range of deductive science is 
ended; since the laws, thus resolved, may be thenceforth 
uced demonstratively from the laws into which they are 
ylved. As already remarked, the same deductive process 
ch proves a law or fact of causation if unknown, serves to 
lain it when known. 

The word explanation is here used in its philosophical sense. 
at is called explaining one law of nature by another, 1s 
substituting one mystery for another; and does nothing 
render the general course of nature other than mysterious: 
can no more assign a why for the more extensive laws 
n for the partial ones. The explanation may substitute 
aystery which has become familiar, and has grown to 
m not mysterious, for one which is still strange. And this 
the meaning of explanation, in common parlance. But 
process with which we are here concerned often does the 
y contrary : it resolves a phenomenon with which we are 
liliar, into one of which we previously knew little or 
hing ; as when the common fact of the fall of heavy bodies 
sresolvedinto the tendency of all particles of matter towards 
‘another. It must be kept constantly in view, therefore, 
t in science, those who speak of explaining any pheno- 
20n mean (or should mean) pointing out not some more 
jliar, but merely some more general, phenomenon, of 
‘ch it is a partial exemplification ; or some laws of causa- 
1 which produce it by their joint or successive action, and 
in which, therefore, its conditions may be determined de- 
tively. Every such operation brings us a step nearer 
ards answering the question which was stated in a pre- 
as chapter as comprehending-the- whole problem of the 
OL. I. 34 
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investigation of nature, viz. What are the fewest assumptio 
which being granted, the order of nature as it exists wo 
be the result? What are the fewest general propositic 
from which all the uniformities existing in nature could 
deduced ? 

The laws, thus explained or resolved, are sometimes sg: 
to be accounted for ; but. the expression is incorrect, if tak 
to mean anything more than what has been already stat 
In minds not habituated to accurate thinking, there is of 
a confused notion that the general laws are the causes of | 
partial ones; that the law of general gravitation, for examp 
causes the phenomenon of the fall of bodies to the earth. 
to assert this, would be a misuse of the word cause : terr 
trial gravity is not an effect of general gravitation, but a cu 
of it; that is, one kind of the particular instances in whi 
that general law obtains. To account for a law of natu: 
means, and can mean, nothing more than to assign other la 
more general, together with collocations, which laws and ‘ 
locations being supposed, the partial law follows without aj 
additional supposition. 


CHAPTER XIII. 


MISCELLANEOUS EXAMPLES OF THE EXPLANATION OF 
LAWS OF NATURE, 


§ 1. THe most striking example which the history of 

lence presents, of the explanation of laws of causation and 
her uniformities of sequence among special phenomena, by 
solving them into laws of greater simplicity and generality, 
the great Newtonian generalization: respecting which 
pical instance so much having already been said, it is 
ficient to call attention to the great number and variety of 
8 special observed uniformities which are in this case 
counted for, either as particular cases or as consequences of 
every simple law of universal nature. The simple fact of 
tendency of every particle of matter towards every other 
rticle, varying inversely as the square of the distance, 
plains the fall of bodies to the earth, the revolutions of the 
‘mets and satellites, the motions (so far as known) of comets, 
1 all the various regularities which have been observed in 
se special phenomena; such as the elliptical orbits, and 
variations from exact ellipses; the relation between the 
ar distances of the planets and the duration of their 
olutions ; the precession of the equinoxes; the tides, and a 
it number of minor astronomical truths. 
Mention has also been made in the preceding chapter of 
explanation of the phenomena of magnetism from laws of 
xtricity ; the special laws of magnetic agency having been 
liated by deduction to observed laws of electric action, in 
ch they have ever since been considered to be included as 
cial cases. An example not so complete in itself, but even 
te fertile in consequences, having been the starting point 
the really scientific study of physiology, is the affilias 
34—2 
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tion, commenced by Biehat, and carried on by subsequ 
biologists, of the properties of the bodily organs, to 
elementary properties of the tissues into which they 
anatomically decomposed. 

Another striking instance is afforded by Dalton’s generali 
tion, commonly known as the atomic theory. It had b 
known from the very commencement of accurate chemi 
observation, that any two bodies combine chemically w 
one another in only a certain number of proportions ; 1 
those proportions were in each case expressed by a percentage 
so many parts (by weight) of each ingredient, in 100 of 4 
compound ; (say 85 and a fraction of one element, 64 and 
fraction of the other) : in which mode of statement no relati 
was perceived between the proportion in which a given eleme 
combines with one substance, and that in which it combir 
with others. The great step made by Dalton consisted in Pp: 
ceiving, that a unit of weight might be established for each su 
stance, such that by supposing the substance to enter into 
its combinations in the ratio either of that unit, or of some I 
multiple of that unit, all the different proportions, previously e 
pressed by percentages, were found to result. Thus1 being a 
sumed as the unit of hydrogen, if 8 were then taken as th 
of oxygen, the combination of one unit of hydrogen with o1 
— unit of oxygen would produce the exact proportion of weig! 
between the two substances which is known to exist in watel 
the combination of one unit of hydrogen with two units | 
oxygen would produce the proportion which exists in the oth: 
compound of the same two elements, called peroxide | 
hydrogen; and the combinations of hydrogen and of oxyge 
with all other substances, would correspond with the suppl 
sition that those elements enter into combination by singl 
units, or twos, or threes, of the numbers assigned to then 
1 and 8, and the other substances by ones or twos or three 
of other determinate numbers proper to each. The result 
that a table of the equivalent numbers, or, as they are c 
atomic weights, of all the elementary substances, compris 
itself, and scientifically explains, all the proportions in w 
any substance, elementary or compound, is found capab 
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ering into chemical combination with any other substance 
atever. 


§ 2. Some interesting cases of the explanation of old uni- 
mities by newly ascertained laws are afforded by the re- 
ches of Professor Graham. That eminent chemist was 
» first who drew attention to the distinction which may be 
de of all substances into two classes, termed by him crystal- 
ds and colloids; or rather, of all states of matter mto the 
stalloid and the colloidal states, for many substances are 
gable of existing in either. When in the colloidal state, 
ir sensible properties are very different from those of the 
ne substance when crystallized, or when in a state easily 
sceptible of crystallization. Colloid substances pass with 
treme difficulty and slowness into the crystalline state, and are 
tremely inert in all the ordinary chemical relations. Sub- 
mces in the colloid state are almost always, when combined 
th water, more or less viscous or gelatinous. The most 
ominentexamples of the state are certain animal and vegetable 
bstances, particularly gelatine, albumen, starch, the gums, 
ramel, tannin, and some others. Among substances not of 
yanic origin, the most notable instances are hydrated silicic 
id, and hydrated alumina, with other metallic peroxides of 
> aluminous class. 

Now it is found, that while colloidal substances are 
sily penetrated by water, and by the solutions of crystalloid 
bstances, they are very little penetrable by one another: 
uch enabled Professor Graham to introduce a highly effec- 
e process (termed dialysis) for separating the crystalloid 
bstances contained in any liquid mixture, by passing them 
‘ough a thin septum of colloidal matter, which does not 
fer anything colloidal to pass, or suffers it only in very minute 
antity. This property of colloids enabled Mr. Graham to 
sount for a number of special results of observation, not 
sviously explained. 

For instance, “ while soluble crystalloids are always highly 
oid, soluble colloids are singularly insipid,” as might be ex- 
sted; for, as the sentient extremities of the nerves of the 
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palate “ are probably protected by a colloidal membrane,” impr 
meable to other colloids, a colloid, when tasted, probably ney 
reaches those nerves. Again, “ithas been observed that veg 
table “gum is not digested in the stomach ; the coats of th 
organ “ dialyse the soluble food, absorbing crystalloids, andi 
jecting “all colloids.” One of the mysterious processes accor 
panying digestion, the secretion of free muriatic acid by t 
coats of the stomach, obtains a probable hypothetical explan’ 
tion through the same law. Finally, much light is thrown up¢ 
the observed phenomena of osmose (the passage of flui 
outward and inward through animal membranes) by tho 
that the membranes are colloidal. In consequence, the wat 
and saline solutions contained in the animal body pai 
easily and rapidly through the membranes, while the substan 
directly applicable to nutrition, which are mostly colloidal, ay 
detained by them.* ! 

The property which salt possesses of preserving anim/ 
substances from putrefaction is resolved by Liebig into tw 
more general laws, the strong attraction of salt for watel 
and the necessity of the presence of water as a condition ¢ 
putrefaction. The intermediate phenomenon which is ee 
lated between the remote cause and the effect, can here be nc 
merely inferred but seen; for it is a familiar fact, that fles| 
upon which salt has been thrown is speedily found swimmin; 
in brine. | 

The second of the two factors (as they may be termed| 
into which the preceding law has been resolved, the necessit) 
of water to putrefaction, itself affords an additional exampl| 
of the Resolution of Laws. The law itself is proved by thi 
Method of Difference, since flesh completely dried and kep, 
in a dry atmosphere does not putrefy ; as we see in the case 0} 
dried provisions, and human bodies in very dry climates. 4) 
deductive explanation of this same law results from Liebig' 
speculations. The putrefaction of animal and other azotisec 


* Vide Memoir by Thomas Graham, F.R.S., Master of the Mint, Or) 
Liquid Diffusion Applied to Analysis,” in the Philosophical Transactions) 
1862, reprinted in the Jowrnal of the Chemical Society, and also separately as a) 
pamphlet. 7 
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dies is a chemical process, by which they are gradually dis- 
vated in a gaseous form, chiefly in that of carbonic acid and 
ymonia; now to convert the carbon of the animal substance 
to carbonic acid requires oxygen, and to convert the azote 
to ammonia requires hydrogen, which are the elements of 
iter. The extreme rapidity of the putrefaction of azotised 
bstances, compared with the gradual decay of non-azotised 
dies (such as wood and the like) by the action of oxygen 
one, he explains from the general law that substances are 
uch more easily decomposed by the action of two different 
finities upon two of their elements, than by the action of 
nly one. 


§ 8. Among the many important properties of the nervous 
ystem, which have either been first discovered or strikingly 
lustrated: by Dr. Brown-Séquard, I select the reflex influ- 
nce of the nervous system on nutrition and secretion. By 
flex nervous action is meant, action which one part of the 
ervous system exerts over another part, without any inter- 
iediate action on the brain, and consequently without 
onsciousness ; or which, if it does pass through the brain, 
t least produces its effects independently of the will. There 
re many experiments which prove that irritation of a nerve in 
ne part of the body may in this mannet excite powerful 
ction in another part; for example, food injected into the 
tomach through a divided esophagus, nevertheless produces 
secretion of saliva; warm water injected into the bowels, and 
arious other irritations of the lower intestines, have been found 
excite secretion of the gastric juice, and so forth. The reality 
fthe power being thus proved, its agency explains a great 
ariety of apparently anomalous phenomena ; of which I select 
he following from Dr. Brown-Séquard’s Lectures on the 
Vervous System. 

The production of tears by irritation of the eye, or of the 
aucous membrane of the nose: 

The secretions of the eye and nose increased by exposure 
f other parts of the body to cold: 
Inflammation of the eye, especially when of traumatic 
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origin, very frequently excites a similar affection in the oth! 
eye, which may be cured by section of the intervening nerve 

Loss of sight sometimes produced by neuralgia; and h: 
been known to be at once cured by the extirpation (for ir 
stance) of a carious tooth: 

Even cataract has been produced in a healthy eye b 
cataract in the other eye, or by neuralgia, or by a wound ¢ 
the frontal nerve : 

The well-known phenomenon of a sudden stoppage of th 
heart’s action, and consequent death, produced by irritatio’ 
of some of the nervous extremities: ¢. g-, by drinking ver 
cold water; or by a blow on the abdomen, or other suddei 
excitation of the abdominal sympathetic nerve; though thi 
nerve may be irritated to any, extent without stopping thy 
heart's action, if a section be made of the communicating 
nerves : | , | 

The extraordinary effects produced on the internal organs: 
by an extensive burn on the surface of the body ; consistin 
in violent inflammation of the tissues of the abdomen, chest, 
or head: which, when death ensues from this kind of injury, 
is one of the most frequent causes of it: a 

Paralysis and anesthesia of one part of the body from| 
neuralgia in another part; and muscular atrophy from neu-) 
ralgia, even when there is no paralysis : i 

Tetanus produced by the lesion of a nerve; Dr. Brown-| 
Séquard thinks it highly probable that hydrophobia is a phe- 
nomenon of a similar nature : ct 

Morbid changes in the nutrition of the brain and spinal | 
cord, manifesting themselves by epilepsy, chorea, hysteria, an¢ 
other diseases, occasioned by lesion of some of the nervous | 
extremities in remote places, as by worms, calculi, tumours | 


carious bones, and in some cases even by very slight irrita- 
tions of the skin. ; 


vy 

§ 4. From the foregoing and similar instances, we may 
see the importance, when a law of nature previously unknown 
has been brought to light, or when new light has been throy 
upon a known law by experiment, of examining all cas 
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hich present the conditions necessary for bringing that law 
ato action; a process fertile in demonstrations of special laws 
reviously unsuspected, and explanations of others already 
mpirically known. 

For instance, Faraday discovered by experiment, that 
oltaic electricity could be evolved from a natural magnet, 
rovided a conducting body were set in motion at right angles 
) the direction of the magnet: and this he found to hold 
ot only of small magnets, but of that great magnet, the earth. 
‘he law being thus established experimentally, that electricity 
3 evolved, by a magnet, and a conductor moving at right 
ngles to the direction of its poles, we may now look out for 
‘esh instances in which these conditions meet. Wherever a 
onductor moves or revolves at right angles to the direction 
f the earth’s magnetic poles, there we may expect an evolu- 
on of electricity. In the northern regions, where the polar 
irection is nearly perpendicular to the horizon, all horizontal 
1otions of conductors will produce electricity; horizontal 
heels, for example, made of metal; likewise all running 
reams will evolve a current of electricity, which will circulate 
mind them; and the air thus charged with electricity may be 
ae of the causes of the Aurora Borealis. In the equatorial 
gions, on the contrary, upright wheels placed parallel to the 
juator will originate a voltaic circuit, and waterfalls will 
unturally become electric. 

_ For a second example; it has been proved, chiefly by 
‘e researches of Professor Graham, that gases have a 
rong tendency to permeate animal membranes, and diffuse 
femselves through the spaces which such membranes in- 
»se, notwithstanding the presence of other gases in those 
‘aces. Proceeding from this general law, and reviewing a 
tiety of cases in which gases lie contiguous to membranes, 
: are enabled to demonstrate or to explain the following 
mre special laws: 1st. The human or animal body, when 
vrounded with any gas not already contained within the 
ily, absorbs it rapidly; such, for instance, as the gases of 
trefying matters: which helps to explain malaria. 2nd. The 
onic acid gas of effervescing drinks, evolved in the stomach, 
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permeates its membranes, and rapidly spreads through th 
system. 3rd. Alcohol taken into the stomach passes into vapou 
and spreads through the system with great rapidity ; (which 
combined with the high combustibility of alcohol, or in othe 
words its ready combination with oxygen, may perhaps hel 
to explain the bodily warmth immediately consequent or 
drinking spirituous liquors.) 4th. In any state of the body ix 


with which, in certain states of disease, the surrounding atmo 
sphere becomes tainted. 5th. The putrefaction of the interio} 
parts of acarcase will proceed as rapidly as that of the 

| 
exterior, from the ready passage outwards of the gaseous pro: 
ducts. 6th. The exchange of oxygen and carbonic acid in the 
lungs is not prevented, but rather promoted, by the inter. 
vention of the membrane of the lungs and the coats of the 


Vv 


blood-vessels between the blood and the air. Tt is necessary, 
however, that there should be a substance in the blood with 


1 


| 


which the oxygen of the air may immediately combine i 
otherwise instead of passing into the blood, it would permeate , 
the whole organism: and it is necessary that the carbonic. 
acid, as it is formed in the capillaries, should also find a sub-| 
stance in the blood with which it can combine ; otherwise it 
would leave the body at all points, instead of being discharged; 
through the lungs. | 


§ 5. The following is a deduction which confirms, by 
explaining, the old but not undisputed empirical generaliza- 
tion, that soda powders weaken the human system. These 
powders, consisting of a mixture of tartaric acid with bicar- |i 
bonate of soda, from which the carbonic acid is set free, must /' 
pass into the stomach as tartrate of soda. Now, neutral tar-|: 
trates, citrates, and acetates of the alkalis are found, in their | 
passage through the system, to be changed into carbonates ; lk 
and to convert a tartrate into a carbonate requires an addi- 
tional quantity of oxygen, the abstraction of which must lessen. 
the oxygen destined for assimilation with the blood, on the. 
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quantity of which the vigorous action of the human system 
partly depends. 

The instances of new theories agreeing with and explaining 
old empiricisms, are innumerable. All the just remarks made 
by experienced persons on human character and conduct, are 
so many special laws, which the general laws of the human 
mind explain and resolve. The empirical generalizations on 
which the operations of the arts have usually been founded, 
are continually justified and confirmed on the one hand, or 
sxorrected and improved on the other, by the discovery of the 
simpler scientific laws on which the efficacy of those operations 
depends. The effects of the rotation of crops, of the various 
manures, and other processes of improved agriculture, have 
veen for the first time resolved in our own day into known laws 
of chemical and organic action, by Davy, Liebig, and others. 
[he processes of the medical art are even now mostly empirical : 
sheir efficacyis concluded, in each instance, from a special and 
nost precarious experimental generalization: but as science 
idvances in discovering the simple laws of chemistry and phy- 
slology, progress is made in ascertaining the intermediate links 
n the series of phenomena, and the more general laws on 
vhich they depend; and thus, while the old processes are 
»ither exploded, or their efficacy, in so far as real, explained, 
etter processes, founded on the knowledge of proximate 
vauses, are continually suggested and brought into use.* 
Many even of the truths of geometry were generalizations 
rom experience before they were deduced from first prin- 


* It was an old generalization in surgery, that tight bandaging had a ten. 
,ency to prevent or dissipate local inflammation, This sequence, being, in the 
ogress of physiological knowledge, resolved into more general laws, led to 
he important surgical invention made by Dr. Arnott, the treatment of local 
tflammation and tumours by means of an equable pressure, produced by a 
ladder partially filled with air. The pressure, by keeping back the blood from 
ae part, prevents the inflammation, or the tumour, from being nourished: in 
e case of inflammation, it removes the stimulus, which the organ is unfit to 
eceive ; in the case of tumours, by keeping back the nutritive fluid, it causes 
ae absorption of matter to exceed the supply, and the diseased mass is 
radually absorbed and disappears. 
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ciples. The quadrature of the cycloid is said to have bee: 
first effected by measurement, or rather by weighing a cycloida 
card, and comparing its weight with that of a piece of simila 
card of known dimensions. 


§ 6. To the foregoing examples from physical science, le 
us add another from mental. The following is one of the 
simple laws of mind: Ideas of a pleasurable or painful cha 
racter form associations more easily and strongly than othe 
ideas, that is, they become associated after fewer repetitions. 
and the association is more durable. This is an experimental 
law, grounded on the Method of Difference. By deduction 
from this law, many of the more special laws which expe- 
rience shows to exist among particular mental phenomena 
may be demonstrated and explained :—the ease and rapidity, 
for instance, with which thoughts connected with our passions 
or our more cherished interests are excited, and the firm hold 
which the facts relating to them have on our memory; the 
vivid recollection we retain of minute circumstances which 
accompanied any object or event that deeply interested us, 
and of the times and places in which we have been very happy 
or very miserable; the horror with which we view the acci- 
dental instrument of any occurrence which shocked us, or the 
locality where it took place, and the pleasure we derive from 
any memorial of past enjoyment; all these effects being pro- 
portional to the sensibility of the individual mind, and to the 
consequent intensity of the pain or pleasure from which the 
association originated. It has been suggested by the able 
writer of a biographical sketch of Dr. Priestley in a monthly 


periodical,* that the same elementary law of our mental con- 
stitution, suitably followed out, would explain a variety of 


mental phenomena previously inexplicable, and in particular” 


some of the fundamental diversities of human character and | 


genius. Associations being of two sorts, either between 


synchronous, or between successive impressions; and the 
influence of the law which renders associations stronger in 


me en Ron rane ere wore meer ee eee | 


* Since acknowledged and reprinted in Mr, Martineau’s Miscellanies. 
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sroportion to the pleasurable or painful character of the 
mpressions, being felt with peculiar force in the synchronous 
slass of associations; it is. remarked by the writer referred to, 
hat in minds of strong organic sensibility synchronous asso- 
jations will be likely to predominate, producing a tendency 
0 conceive things in pictures and in the concrete, richly 
lothed in attributes and circumstances, a mental habit which 
s commonly called Imagination, and is one of the peculiarities 
f the painter and the poet; while persons of more moderate 
usceptibility to pleasure and pain will have a tendency to as- 
ociate facts chiefly in the order of their succession, and such 
yersons, if they possess mental superiority, will addict them- 
elves to history or science rather than to creative art. This 
nteresting speculation the author of the present work has 
ndeavoured, on another occasion, to pursue farther, and to 
xamine how far it will avail towards explaining the pecu- 
larities of the poetical temperament.* It is at least an ex: 
imple which may serve, instead of many others, to show the 
xtensive scope which exists for deductive investigation in 
he important and hitherto so imperfect Science of Mind. 


§ 7. The copiousness with which the discovery and ex- 
anation of special laws of phenomena by deduction from 
impler and more general ones has here been exemplified, was 
rompted by a desire to characterize clearly, and place in its 
lue position of importance, the Deductive Method; which, in 
he present state of knowledge, is destined henceforth irrevo- 
‘ably to predominate in the course of scientific investigation. 
i revolution is peaceably and progressively effecting itself in 
hhilosophy, the reverse of that to which Bacon has attached 
as name. That great man changed the method of the sciences 
tom deductive to experimental, and it is now rapidly reverting 
om experimental to deductive. But the deductions which 
sacon abolished were from premises hastily snatched up, or 
rbitrarily assumed. The principles were neither established 
y legitimate canons of experimental inquiry, nor the results 


* Dissertations and Discussions, vol. i., fourth paper. 
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tested by that indispensable element of a rational Deductive 
Method, verification by specific experience. Between the 
primitive method of Deduction and that which I have 
attempted to characterize, there is all the difference which 
exists between the Aristotelian physics and the Newtonian 
theory of the heavens, 

It would, however, be a mistake to expect that those great 
generalizations, from which the subordinate truths of the more 
backward sciences will probably at some future period be de- 
duced by reasoning (as the truths of astronomy are deduced 
from the generalities of the N ewtonian theory), will be found, 
in all, or even in most cases, among truths now known and 
admitted. We may rest assured, that many of the most 
general laws of nature are as yet entirely unthought of; and 
that many others, destined hereafter to assume the same cha- 
racter, are known, if at all, only as laws or properties of some. 
limited class of phenomena; just as electricity, now recognised 
as one of the most universal of natural agencies, was once 
known only as a curious property which certain substances. 
acquired by friction, of first attracting and then repelling light 
bodies. If the theories of heat, cohesion, crystallization, and 
chemical action, are destined, as there can be little doubt that 
they are, to become deductive, the truths which will then be 
regarded as the principia of those sciences would probably, if 
now announced, appear quite as novel* as the law of gravitation 
appeared to the cotemporaries of Newton ; possibly even more 
so, since Newton's law, after all, was but an extension of the 
law of weight—that is, of a generalization familiar from of 
old, and which already comprehended a not inconsiderable 
body of natural phenomena. The general laws of a similarly 
commanding character, which we still look forward to the dis- 
covery of, may not always find so much of their foundations 
already laid. | 

These general truths will doubtless make their first appear- 
ance in the character of hypotheses; not proved, nor even 


* ‘Written before the rise of the new views respecting the relation of heat ‘ 
to mechanical force ; but confirmed rather than contradicted by them. ; 
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\dmitting of proof, in the first instance, but assumed as pre- 
nises for the purpose of deducing from them the known laws 
f concrete phenomena. But this, though their initial, cannot 
ye their final state. To entitle an hypothesis to be received as 
yne of the truths of nature, and not as a mere technical help 
o the human faculties, it must be capable of being tested by 
he canons of legitimate induction, and must actually have 
een submitted to that test. When this shall have been done, 
ind done successfully, premises will have been obtained from 
vhich all the other propositions of the science will thenceforth 
ye presented as conclusions, and the science will, by means of 
, new and unexpected Induction, be rendered Deductive. 


END OF VOL. I. 
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